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State of Ohio Environmental Protection Agency

STREET ADDREES: MAILING ADDRESS:

zarus Government Center TELE: (614) 644-3020 FAX: (514) 544-2329 Lazarus Govemnmeni Center
122 South Front St. P. 0. Box 1049
Columbus, OH 43215 ! Columbus, OH 43216-1049
Certified Mail
DEC 2 7 2001 - =
i e )
John Hanley P

Axsys Technologies, Inc.
175 Capital Boulevard
Suite 103

Rocky Hill, CT 06067
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'R,e.‘ Amended Closure Plan Approval Morgan Matroc (Vernitron Piezoelectric

Division), 232 Forbes Road, Bedford, OH 44146,\GHD 05_232}1 ZQT

Dear Mr. Hanley:

On January 16, 2001, Morgan Matroc submitted to Ohio EPA an amended closure plan for
the former outside drum storage area located at 232 Forbes Road, Bedford, Ohio.
Revisions to the amended closure plan were received on March 23, 2001 and October 29,
2001. The amended closure plan was submitted pursuant to rule(s) 3745-66-11 and
3745-66-12 of the Ohio Administrative Code (OAC) in order to demonstrate that Morgan
Matroc's proposal foramended closure complies with the requirements of OAC rules 3745-
66-11 and 3745-66-12.

The owner or opérator and the public were given the opportunity to submit written
comments regarding the amended closure plan in accordance with the hazardous waste
rule requirements.. No public comments were received by Ohio EPA.

Based upon reyjew of Morgan Matroc’s submittal and subsequent revisions, | conclude that
- the amended closure plan for thie hazardous waste facility at 232 Forbes Road meets the
performance standard contained in OAC rule 3745-66-11 and complies with the pertinent
parts of OAC rule(s) 3745-66-12. The amended closure plan submitted to Ohio EPA on
January 16, 2001 and revised on March 23, 2001 and October 29, 2001 by Morgan Matroc

is hereby approved. 7
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Bob Taft, Governor
Maureen O'Connor, Lisutentant Governor

Christopher Jones, Director
@ Printed on Recycled Paper



Morgan Matroc
Amended Closure Plan
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Compliance with the approved closure plan is expected. Ohio EPA will monitor such
compliance. The director expressly reserves the right to take action, pursuant to chapters
3734. and 6111. of the Ohio Revised Code, and other applicabie law, to enforce such
compliance and to seek appropriate remedies in the event of noncompliance with the
provisions and modifications of this approved closure plan. Please be advised that
approval of this amended closure plan does not release Morgan Matroc from any
responsibilities regarding corrective action for all releases of hazardous waste or
constituents from any waste management unit, regardiess of the time at which waste was
placed in the unit.

You are hereby notified that this action of the Director of Environmental Protection is final
and may be appealed to the Environmental Review Appeals Commission pursuantto Ohio
Revised Code section 3745.04. The appeal must be in writing and set forth the action
- complained of and the grounds upon which the appeal is based. The appeal must be filed
- with the commission within 30 days after notice of the director's action. Notice of the filing
of the appeal shail be filed with the direcior within three days after the appeal is filed with
the commission. An appeal may be filed with the commission at the following address:

Environmental Review Appeals Commission
236 East Town Street

Room 300

Columbus, Chio 43215

When closure is completed, OAC rule 3745-66-15 requires the owner or operator of a
facility to submit to the director of Ohio EPA, certification by the owner or operator and an
independent, registered professional engineer, that the facility has been closed in
accordance with the approved closure plan. The certification by the owner or operator
shall include the statement found in OAC rule 3745-50-42(D). These certifications should
- be submitted to: Ohio Environmental Protection Agency, Division of Hazardous Waste
Management, Attn: Pamela Allen, Information Technologies and Technical Support
Section, P.O. Box 1049, Columbus, Chio 43216-1049.

Ohio EPA, Division of Hazardous Waste Management, strongly encourages you io
consider pollution prevention options for any processes af your facility that generate waste.
While implementation of pollution prevention optiens is not required by Ohio faws and
regulations, the application of waste minimization practices may help reduce the expense
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Amended Closure Plan
Page - 3 -

of remedial activities. Additionally, implementation of pollution prevention options may
prevent the creation of new units and, as a result, eliminate the requirement to submit a
closure plan in the future. For assistance in identifying and implementing pollution
prevention options, contact Wade Balser at (330) 963-1278

Sincerely,

Cloitpl ..

Christopher Jones
Director

. cc: . Pamela Allen, DHWM Central File, Ohio EPA

Ed Lim, Manager, Engineering & Risk Assessment Section, CO, Ohio EPA
" Harriet Croke, USEPA - Region V

Wade Balser, DHWM, NEDO, Ohio EPA

John Palmer, DHWM, NEDO, Ohio EPA

CJMWB:ddw



OhicEPA
State of Ohio Environmental Protection Agency
Northeast District Office

10 E. Aurora Road TELE (330) 425-9171 FAX (330) 487-0769 Bob Taft, Governor
Ainsburg, Ohio 44087-1969 Christopher Jones, Diractor

CERTIFIED MAIL

March 22, 2001

Phillip Rahn

Waters Edge Environmental LLC
4901 Waters Edge Drive
Raleigh, NC 27606

RE: NOTICE OF DEFICIENCY, AMENDED CLOSURE PLAN, MORGAN MATROC
(AKA VERNITRON PIEZOELECTRIC DIVISION), OHD 052 324 290

Dear Mr. Rahn:

i
On January 16, 2000, Ohio EPA received from Morgan Matroc an amended closure plan |
for the container storage area located at 232 Forbes Road, Bedford, Ohio. The amended |
closure plan revises and updates sections of the facility’s currently approved 1993 closure

plan.

Ohio EPA, Division of Hazardous Waste Management (DHWM) has conducted a review
of the above referenced closure plan. Enclosed, as an attachment (Attachment 1) to this
correspondence, are the detailed deficiency comments on the closure plan. Please
provide a revised closure plan addressing all areas indicated in the deficiency comments.
Ohio Administrative Code (OAC) rule 3745-66-12 require that such a revised amended
closure plan be submitted to the director of Ohio EPA for approval within thirty (30) days
of the receipt of this letter.

The revised amended closure plan shall be prepared in accordance with the following
editorial protocol or convention:

1. Old Language is over-struck, but not obliterated.
2.  New Language is capitalized.
3. Page headers should indicate date of submission.

4. Ifsignificant changes are necessary, pages should be re-numbered, table of contents
revised, and complete sections provided as required.

@ Printed on recycled paper



MORGAN MATROC
NOTICE OF DEFICIENCY - AMENDED CLOSURE PLAN
PAGE-2- -

The revised amended closure plan should be submitted to: Ohio Environmental Protection
Agency, Division of Hazardous Waste Management, Attn: Pamela Allen, Manager, Data
Management Section, P.O. Box 1049, Columbus, Ohio 43216-1049. A copy should also
be sent to: Wade Balser, Ohio EPA, Northeast District Office, 2110 East Aurora Road,
Twinsburg, Ohio.

Ohio EPA will, pursuant to OAC rule 3745-66-12, review the re-submitted plan and issue
a final action approving or modifying the plan. Ohio EPA’s final action on the re-submitted
plan is appealable to the Environmental Review Appeals Commission.

If you wish to arrange a meeting to discuss your responses to this Notice of Deficiency,
please contact Wade Balser, at (330) 963-1278.

Ohio EPA, DHWM, strongly encourages you to consider pollution prevention options for
any processes at your facility that generate waste. While implementation of poliution
prevention options is not required by Ohio laws and regulations, the application of waste
minimization practices may help reduce the expense of remedial activities. Additionally,
implementation of pollution prevention options may prevent the creation of new units and
as a result eliminate the requirement to submit a closure plan in the future. For assistance
in identifying and implementing pollution prevention options, contact VWade Balser.

Sincerely,

St

Kurt Princic
DQ Unit Supervisor
Division of Hazardous Waste Management

KP:ddw

cc: Cindy McNickel, Axsys Technologies, Inc.
Pamela Allen, DHWM, Central File, Ohio EPA
Harriet Croke, U.S. EPA, Region V
Ed Lim, Manager, Engineering & Risk Assessment Section, CO, Ohio EPA
Wade Balser, DHWM, NEDO, Ohio EPA

ec: John Palmer, DHWM, NEDO, Ohio EPA
Harry Courtright, DHWM, NEDO, Ohio EPA



Attachment 1

Section 3.0

1.

The closure standard for volatile organic compounds (VOCs) in soils and
groundwater should use Ohio EPA's Residential Generic Cleanup Numbers
(GCNs). If a GCN has not been developed by Ohio EPA for a constituent of
concern, the facility may elect to use U.S. EPA Region 8 Preliminary Remediation
Goals-(PRGs) upon Ohio EPA approval. GCNs and PRGs must be adjusted fo
account for multiple constituents. If the adjusted single chemical GCN for a
constituent of concern is lower than the practical quantitation fimit (PQL), the PQL.
will be used.

2. The Chio EPA GCN table referenced in Appendix A should be replaced with Ghio
EPA’'s most updated version (Closure Plan Review Guidance Supplement,
September 2000).
www.epa.state.oh.us/dhwm/supplemental.htm

Section 4.0

1. The following corrections should be made on Figure 2, Proposed Soil Remediation

1.

1.

Map for Lead (245 mg/kg): 1) At sample location SB-76 (4-5 foot) should read 68

mg/kg; 2) At sample location SB-30 (1-1.5 feet) should read 1,020 mg/kg; 3) Sample

location 35N 82W is missing sample information from depths of 1-2 feet, 4-5 feet,

and 7-8 feet; 4) At sample location SB-35 (1-1.5 feet) a comma should be added to

the value; and 5) The remaval area in the vicinity of sample number ON 100W is not -
defined in the legend portion of the figure.

Section 4.1 Soil Sampling and Analysis for Volatile Organic Compounds (VOCs)

Section 4.1 of the approved 1993 Closure Plan should be updated. Soil sampling
collection procedures should follow SW-846 Method 5035 for the preservation of
VOCs in soil.

Section 5.1.1 (Refer to comment number 1 in Section 3.0 above)

The facility has the following two options to obtain clean closure standards for soil
and groundwater contaminated with VOCs at the site:

Option 1 - VOC Contaminated Soil Removal Using GCNs

» VOC contaminated soil may be removed to levels which meets Ohio EPA’s
Single Chemical Cleanup Number Protective of Ground Water at dilution
attenuation factor of 1 (Table 1, Residential, Column 12). These levels must
be adjusted to account for multiple constituents.




s Once soil levels meet the above criteria, VOCs concentrations in
groundwater may be remediated to levels which meet Ohio EPA’s Single
Chemical Cleanup Number Ground Water Concentration (Table 1,
Residential, Column 8). These levels will also need to be adjusted to
account for multiple constituents.

Option 2 - Site Specific Risk Assessment

e The facility may elect to perform a site specific risk assessment to quantify
clean closure levels for VOCs in soils and groundwater at the site.

Once one of the above selected closure standards are achieved (and the
groundwater remediation ceases operation), the facility will be required to perform
eight quarters of groundwater monitoring to demonstrate clean closure.

Section 5.2

1.

The Ohio EPA agrees that removal of lead-contaminated soils will be the initial work
task followed by the implementation of a remedial alternative for VOCs in soils.
However, if the selected remedial alternative deviates from that identified in the
approved closure plan (soil vapor extraction and groundwater recovery system), the
closure plan must be amended to reflect these changes. The Ohio EPA
acknowledges the fact that VOC impacted soil may also be removed during the
initial work task.

Section 5.2.2

1.

1.

Chio EPA agrees with the statements made in this section. However, the facility
should also have means necessary to control fugitive dust emissions which may
result during excavation activities.

2. Ohio EPA does not agree with the sample grid calculations listed in Appendix C.
The score for "Access Control” in step number three should be scored with a three.
This score is due to contamination on adjacent residential properties. This would
change the sample grid interval to approximately 19 feet.

Section 5.4

The Ohio EPA agrees that there may not be a need to perform a cleaning
procedure of the paved areas used for the storage of waste. As you indicated, the
former storage pad will be removed during removal efforts. Although, the removed
concrete/asphalt will need to be characterized and disposed of properly in
accordance with all EPA and OChio EPA regulations.



1.

Section 8.0

The Chio EPA agrees that the rinsate may be ana!yzed for total RCRA metals along
with pH, and VOCs.

Section 10

1.

The closure schedule fisted in Appendix D would extend the currently approved
closure period for a time frame of 137 days. The closure period will expire on March
31, 2001, Ohio EPA suggests that the facility extend the its closure schedule to
account for VOC contaminated soil and groundwater remedial activities.

Additional Comments:

1.

Once the closure plan is approved by Ohio EPA, the facility will no longer be
required to contact Ohio EPA for updates to the risk-based concentration (RBC) for
lead.

At sample location number SB-64 {4-5 feet) lead was detected at 237 mg/kg. The
Ohio EPA recommends that this area be re-sampled during the confirmation
sampling event.

The facility should update the closure cost estimate listed in Section 9.0 of the
approved 1993 closure plan. OAC rule 3745-66-42(C) requires the owner or
operator of a facility to submit a revised closure cost estimate (CCE) no later than
30 days after arevision has been made to the closure plan which increases the cost-
of the closure. OAC 3746-66-42(E) requires the owner or operator of a facility to
annually submit current, detailed CCE’s prepared and maintained in accordance
with paragraphs (A) and (B) of this rule (i.e., in current dollars or adjusted for
inflation).

The extent of VOCs in soil has not been completely defined to the east of the site
towards the Gilbert Property (Parcel #34).

Ifaccess is denied from an residential property owner, the details of request seeking
permission must be thoroughly documented and submitted to Ohio EPA.

Appendix H of the approved 1993 closure plan (Sample coniaaners and
Preservation) should be updated prior o plan approval. >
Appendix F of the approved 1993 closure plan (Site Health and Safety Plan) should
be updated prior to initiation of field activities.



OChicEPA

State of Ohio Environmental Protection Agency

ADDRESS: MAILING ADDRESS:
- WaterMark Drive TELE: (514) 644-3020 FAX: (614) 644-2329 P.O. Box 1049
Columbus, OH 43215-1099 DIVISION FRONT flymbus. OH 43216-1049
Was es & Toxic: :
Certified Mail Re: Closure Plan Extension
Return Receipt Requested Axsys Technologies, Inc.
(fka Mogan Matroc, fka
Vernitron) Cuyahoga County
. OHD #: 052 324 290
March 18, 1998 - i
'i;:
.. o
4 d; N r:f'J
Mr. Kenneth Kupcak B o O
Axsys Technologies, Inc. - B -y
232 Forbes Road : o2 2
Bedford, Ohio 44146 = = o
: =
Dear Mr. Kupcak: “_:

On April 8, 1997, the consulting firm of Tetra Tech EM, Incorporated, acting on behalf of the
Axsys Technologies, Inc., Inc. (formerly Vernitron Piezoelectric), in regard to the site located at
232 Forbes Road in Bedford, Ohio, submitted a request for an extension to the closure period
specified in the approved closure plan dated September 30, 1993, which expired on March 1,
1998, for 365 days, until March 1, 1999. The extension request was submitted pursuant to OAC
Rule 3745-66-13(B) as closure will require longer than the period specified in the approved

closure plan. Axsys Technologies, Inc. has requested this extension due to delays in gaining an
NPDES permit, which is necessary to begin the remediation.

My staff reviewed your request and recommends that the extension be granted per Rule
3745-66-13(B) of the OAC. | concur and am therefore granting this extension request. This
extension is being granted for the above referenced closure plan and expires on March 1, 1998.

Axsys Technologies, Inc. shall continue to take all steps to prevent a threat to human health and
the environment from the unclosed but inactive waste management unit per OAC Rule
3745-66-13(B)(2).

Please be advised that approval of this closure extension request does not release Axsys
Technologies, Inc. from any responsibilities as required under the Hazardous and Solid Waste
Amendments of 1984 regarding corrective action for all releases of hazardous waste or

constituents from any solid waste management unit, regardless of the time at which waste was
placed in the unit. :

When closure is completed, the Ohio Administrative Code Rule 3745-66-15 requires the owner or
operator of a facility to submit to the director of the Ohio EPA certification by the owner or
operator and an independent professional engineer that the facility has been closed in

accordance with the specifications in the approved closure plan. These certifications shall follow

| certify thie to ba & true and accurate copy of th
official document as filed in the records of the Ohi
Environmental Protection Agency.

: By: Dra i Ma@ﬂ
George V. Voinovich, Govermnor

Nancy P. Hollister, Lt. Governor
Donald R. Schregardus, Director
@ Prirted on Recycled Paper




Axsys Technologies, Inc.
Closure Plan Extension
Page 2

the format specified in OAC 3745-50-42(D), and should be submitted to: Ohio Environmental
Protection Agency, Division of Hazardous Waste Management, Attn: Tom Crepeau, Data
Management Section, P.O. Box 1049, Columbus, Ohio, 43216-1049,

You are hereby notified that this action of the director is final and may be appealed to the
Environmental Review Appeals Commission (*ERAC”) pursuant to Section 3745.04 of the Ohio
Revised Code. The appeal must be in writing and set forth the action complained of and the
ground upon which the appeal is based. This appeal must be filed with the ERAC within thirty
(30) days from the receipt of this letter. A copy of the appeal must be served to the director of
the Ohio Environmental Protection Agency within three (3) days of filing with the ERAC. An
appeal must be filed at the following address:

Environmental Review Appeals Commission
236 East Town Street
Room 300
Columbus, Ohio 43215

Sincerely,

! é 7L/ﬂ4//é %
Donald R/ Sc hregardus ﬁ/

Director

axsys/closures.ao

cc: Tom Crepeau, DHWM Central File, Ohio EPA
Harriet Croke, Ohio Permit Section, U.S. EPA - Region w
Montee Suleiman, Ohio EPA, DHWM, CO
Tina Jennings, Chio EPA, DHWM, CO
Karen Nesbit, Chio EPA, DHWM, NEDO
Frank Popotnik, Ohio EPA, DHWM, NEDO

OHIO E.P.A.

~ HARIB 98
EHTERED DIRECTOR'S JOURRAL



State of Ohio Environmental Protection Agency

STREET ADDRESS: MAILING ADDRESS:
1800 WaterMark Drive TELE: (614) 644-3020 FAX: (614) 644-2329 P.O. Box 1049
Columbus, OH 43215-1099 < Columbus, OH 43216-1049

April 22, 1997

CERTIFIED MAIIL, RE: CLOSUREPLAN EXTENSION
MORGAN MATROC
CUYAHOGA COUNTY
OHD 052 324 290

it RECEIVE])

Morgan Matroc Incorporated
232 Forbes Road PR 28 1997

f
Bedford OH 44146
OFFICE OF RCRA
Waste Management Division

U.S. EPA, REGION V.
Dear Mr. Kupceak:

On April 8, 1997, the consulting firm of Hydro-Search Incorporated, acting on behalf of the
Vermnitron Piezoelectric group, in regard to the site located at 232 Forbes Road in Bedford, Ohio,
submitted a request for an extension to the closure period specified in the approved closure plan
dated September 30, 1993, which expired on March 1, 1997, for 365 days, until March 1, 1998. The
extension request was submitted pursuant to OAC Rule 3745-66-13(B) as closure will require longer
than the period specified in the approved closure plan. Morgan Matroc has requested this extension
due to delays in gaining off-site property access, and delays in obtaining an NPDES permit, both of
which are necessary to begin the remediation,

My staff reviewed your request and recommends that the extension be granted per Rule
3745-66-13(B) of the OAC. 1 concur and am therefore granting this extension request. This
extension is being granted for the above referenced closure plan and expires on March 1, 1998.

Morgan Matroc shall continue to take all steps to prevent a threat to human health and the

environment from the unclosed but inactive waste management unit per OAC Rule
3745-66-13(B)(2). ‘

Please be advised that approval of this closure extension request does not release Morgan Matroc
from any responsibilities as required under the Hazardous and Solid Waste Amendments of 1984
regarding corrective action for all releases of hazardous waste or constituents from any solid waste
management unit, regardless of the time at which waste was placed in the unit. &

1
Il
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t“m |1 the W&ﬁﬁwm OHIGEPA
Uzy ﬁ@'mcy, ; l
, IPR 22 97
A ;’V U«ﬁ ‘Date L/I/ 3\3\/(? 2‘. .
: SNTERED TRrcs

Lif CIOR'S JOURMHAL

George V. Voinovich, Govemnor
Naney P. Hollister, Lt. Govemor

Donald R. Schregardus, Director
@ Printed on Recycled Paper




Mr., Kenneth Kupcak
Morgan Matroc Incorporated
Page Two

When closure is completed, the Ohio Administrative Code Rule 3745-66-15 requires the owner or
operator of a facility to submit to the director of the Ohio EPA certification by the owner or operator
and an independent professional engineer that the facility has been closed in accordance with the
specifications.in the approved closure plan. These certifications shall follow the format specified
in QAC 3745-50-42(D), and should be submitted to: Ohio Environmental Protection Agency,
Division of Hazardous Waste Management, Attn: Tom Crepeau, Data Management Section, P.O.
Box 1049, Columbus, OH, 43216-1049.

You are hereby notified that this- action of the director is final and may be appealed to the
Environmental Review Appeals Commission ( formetly known as the Environmental Board of
Review) pursuant to Section 3745.04 of the CGhio Revised Code. The appeal must be in writing and
set forth the action complained of and the ground upon which the appeal is based. This appeal must -
be filed with the Environmental Review Appeals Commission within thirty (30) days from the
receipt of this letter. A copy of the appeal must be served to the director of the Ohio Environmental
Protection Agency within three (3) days of filing with the Board. An appeal must be filed at the -
following address:

Environmental Review Appeals Commission
236 East Town Street
Room 300
Columbus, OH 43215

grely,
Director
DRS/IBP/cl

ce: Tom Crepeau, DHWM Central File, Ohio EPA
Harriet Croke, Ohio Permit Section, U.S. EPA - Region V
Montee Suleiman, Ohio EPA, DHWM, CO
Tina Jennings, Ohio EPA, DHWM, CO
John Palmer, Ohio EPA, DHWM, NEDO
Harry Courtright, Ohio EPA, DHWM, NEDO

!
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OhioEPA

State of Ohie Environmental Protection Agency

STREET ADDRESS: MAILING ADDRESS:
1800 WaterMark Drive TELE: (614) 644-3020 FAX: (614) 644-2329 P.O. Box 1049
Columbus, OH 43215-1098 Columbus, OH 43216-1049
June 24, 1996 Re: Compietion of Closure
Morgan Matroc Inc.
OHD052324290

Mr. Kenneth Kupcak ‘
Morgan Matroc Inc.

232 Forbes Road |
Bedford, Ohio 44146 ;

Dear Mr. Kupcak:

According to Ohio EPA records, on September 30, 1993, the Director of the Ohio EPA 1
approved a closure plan for Morgan Matroc, Inc., 232 Forbes Road, Bedford, Ohio. The |
plan concerned a hazardous waste drum storage unit at the facility. On February 14, ‘
1996 and June 14, 1996, Ohio EPA, Northeast District Office received certification

documents stating that the drum storage unit had been closed according to the

specifications in the approved closure plan. Ohio EPA District Office personnel

completed a closure inspection and a review of documents pertaining to the drum

storage unit on December 27, 1994.

Based on this review, the Ohio EPA has determined that the hazardous waste drum
storage unit has been closed in accordance with the approved closure plan and Rules
3745-66-12 through 3745-66-15 of the Ohio Administrative Code (OAC). Morgan
Matroc, Inc., will continue to operate as a treatment, storage, and disposal (TSD)
facility.

As specified in OAC Rule 3745-66-40, Morgan Matroc, Inc., will not be required to
maintain financial assurance for closure costs and liability coverage for accidental
occurrences at this location, in accordance with OAC Rules 3745-66-43(H) and
3745-66-47(E). )
Please note that this letter does not relieve the facility of any corrective action
responsibilities that may be required.

George V. Voinovich, Gevemor
Nancy P. Hollister, Lt. Govemor

@ T —— Donald R. Schregardus, Director



Morgan Matroc, Inc.
Completion of Closure
Page 2

If you have any questions concerning the closure process or the current status of the
facility, please contact the Ohio EPA, Northeast District Office, Attn: John Palmer,
2110 Aurora Road, Twinsburg, Ohio 44087, tel: (216) 963-1200.

Sincerely yours,

Thomas E. Crepeau, Manager
Data Management Section
Division of Hazardous Waste Management

ee: Harriet Croke, U.S. EPA, Region 5
Montee Suleiman, DHWM
Maria Velalis, DHWM
Linda Neumann, DHWM
John Palmer, NEDO
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TO: Tom Crepeau, DHWM, CO ¢ ; ‘:ﬁ_'—'A\i o
FROM: John Palmer, DHWM, NEDO, through Hm DHWM, NEDO

SUBJECT: Morgan Matroc
fik.a. Vernitron Piezoelectric Division
OHD 052 324 290
Cuyahoga County

DATE: June 14, 1996

Please record a change in status for the Morgan Matroc facility located at 232 Forbes Road, Bedford,
Ohio. They have certified closure of an inside dmj_x_t_ storage unit. Closure remains to be performed
on the outside land disposal unit, and Morgan Matroc will remain a treatment/ storage/ disposal
facility. '

On February 14, 1996, and on June 14, 1996, the Ohio EPA received documentation from Morgan
Matroc. This documentation contained records documenting closure of the unit, data demonstrating
that clean closure had been obtained, and a certification statement signed by an authorized facility
representative and a Registered Professional Engineer.

A post closure certification inspection for the former hazardous waste drum storage unit was
performed on December 27, 1994. Issues related to the land disposal facility overshadowed the
certification of this inside unit. The additional washing and sampling required was not performed until
April 1995. Hence the delay between the inspection date and this memorandum.

To the best of my knowledge, the closure was conducted in accordance with the approved closure
plan and all applicable hazardous waste regulations. The closure certification was prepared by Hydro-
Search, Incorporated, and certified by Robert Finkelstein, P.E. (for Hydro-Search, Inc.), and Elliot
N. Konopko, Vice President of Vernitron Corporation. The certification was received at this office
on February 14, 1996 and June 14, 1996. The certification contained the correct wording as specified
in OAC Rule 3745-50-42 (D). Laboratory data documenting the decontamination efforts and manifest
documentation of proper waste disposal were included in these documents.

The facility was an interim status TSD prior to closure of this unit, and will remain so.

<



Page -2-
Tom Crepeau - [OC
June 14, 1996

The correspondence address for the facility is:

Mr. Kenneth Kupcak
Morgan Matroc Incorporated
232 Forbes Road

Redford OH 44146

ENVIRONMENTAL MEASURES: 1400 gallons of FOO1, FOOS wastes and five cubic yards of
D008, F0O01, FOO3, and FOOS wastes were manifested off-site to permitted treatment/ storage/
disposal facilities.

JBP:cl

cc! Harriet Croke, USEPA Region V
Harry Courtright, DHWM, NEDO
Diane Kurlich, DDAGW, NEDO
Linda Neumann, DHWM, CO
Ms. Kathryn T. Allford, Hydro-Search, Incorporated




OhicEPA

State of Ohio Environmental Protection Agency

_{REET ADDRESS: MAILING ADDRESS:

1800 WaterMark Drive TELE: (614) 644-3020 FAX: (514) 644-2329 P.O. Box 1049

Columbus, OH 43215-1099 Columbus, OH 43216-1049
CERTIFIED MAIL

March 11, 1996 RE: CLOSURE PLAN EXTENSION

MORGAN MATROC
CUYAHOGA COUNTY
OHD 052 324 290

Mr. Kenneth Kupcak
Morgan Matroc Incorporated
232 Forbes Road

Bedford OH 44146

HAR 11 96
EMTERED DIRECTOR'S JOURHAL

OHI0 ER.A.

Dear Mr. Kupcak:

On February 26, 1996, the consulting firm of Hydro-Search Incorporated, acting on behalf of the
Vernitron Piezoelectric group, in regard to the site located at 232 Forbes Road in Bedford, Ohio,
submitted a request for an extension to the closure period specified in the approved closure plan dated
September 30, 1993, due to expire on February 29, 1996, for 365 days, until March 1, 1997. The
extension request was submitted pursuant to OAC Rule 3745-66-13(B) as closure will require longer
than the period specified in the approved closure plan. Morgan Matroc has requested this extension
due to delays in gaining off-site property access, the discovery of new information regarding the

aquifer which will affect closure activities, and a denial for a discharge permit by the local waste water
authority which will necessitate obtaining an NPDES permit. '

My staff reviewed your request and recommends that the extension be granted per Rule
3745-66-13(B) of the OAC. I concur and am therefore granting this extension request. This
extension is being granted for the above referenced closure plan and expires on March 1, 1997.

Morgan Matroc shall continue to take all steps to prevent a threat to human health and the
environment from the unclosed but inactive waste management unit per OAC Rule 3745-66-13(B)(2).

Please be advised that approval of this closure extension request does not release Morgan Matroc
from any responsibilities as required under the Hazardous and Solid Waste Amendments of 1984
regarding corrective action for all releases of hazardous waste or constituents from any solid waste
management unit, regardless of the time at which waste was placed in the unit.

? centify this to be a true and accurate Topy of th
official document as filed in the records of the Ohi
Environmenial Protection Agency.

George V. Voinovich, Govemor . iy 2. -4l
Nancy P. Hollister, Lt Govemor ~ BY Wm}“&" Caven Date - |1-A\

Donald R. Schregardus, Director
@ Printed on Recycled Paper ¥




Mr. Kenneth K.upcak.
Morgan Matroc Incorporated
Page Two

When closure is completed, the Ohio Administrative Code Rule 3745-66-15 requires the owner or
operator of a facility to submit to the Director of the Ohio EPA certification by the owner or operator
and an independent professional engineer that the facility has been closed in accordance with the
specifications in the approved closure plan. These certifications shall follow the format specified in
OAC 3745-50-42(D), and should be submitted to: Chio Environmental Protection Agency, Division
of Hazardous Waste Management, Attn: Tom Crepeau, Data Management Section, P.O. Box 1049,
Columbus, OH, 43216-1049,

You are hereby notified that this action of the Director is final and may be appealed to the
Environmental Board of Review pursuant to Section 3745.04 of the Ohio Revised Code. The appeal
must be in writing and set forth the action complained of and the ground upon which the appeal is
based. This appeal must be filed with the Environmental Board of Review within thirty (30) days
from the receipt of this letter. A copy of the appeal must be served to the Director of the Ohio
Environmental Protection Agency within three (3) days of filing with the Board. An appeal must be
filed at the following address:

Environmental Board of Review
236 East Town Street
Room 300
Columbus, OH 43215

/

Director
DRS/IBP/cl

cC: Tom Crepeau, DHWM Central File, Ohio EPA
Harriet Croke, Ohio Permit Section, U.S. EPA - Region V
Montee Suleiman, Ohio EPA, DHWM, CO )
Tina Jennings, Ohio EPA, DHWM, CO ®
John Palmer, Ohio EPA, DHWM, NEDO
Harry Courtright, Ohio EPA, DHWM, NEDO

OHID EPA.
I certily this 1o be a true and accurate copy of the HAR I 36
official document as filed in the records of the Chio -
Environmenial Protection Agency. ENTERED DIRECTOR'S JOURNAL

By: yr\@«*&féﬂ Cémmu Date 3-11-Gl
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September 30, 1993 ‘ RE: AMENDED CLOSURE PLAN
VERNITRON PIEZOELECTRIC
CUYAHOGA COUNTY
OHD 052 324 290

Vernitron Piezoelectric
Mr. Ron Roch

232 Forbes Road
Bedford, OH 44146

Dear Mr. Roch:

On December 19, 1991, Vernitron Piezoelectric submitted to Ohio EPA
an amended closure plan for a land disposal facility, located at
232 Forbes Road, Bedford, Ohio. Revisions to the amended closure
plan were received on May 27, 1993. The amended closure plan was
submitted pursuant to Rule 3745-66-12 of the Ohio Administrative
Code (OAC) in order to demonstrate that Vernitron Piezoelectric’s
proposal for closure complies with the requirements of OAC Rules
3745-66-11 and 3745-66-12. '

The public was given the opportunity to submit written comments
regarding the amended closure plan of Vernitron Piezoelectric in
accordance with OAC Rule 3745-66-12. No comments were received by
Ohio EPA in this matter.

Based upon review of Vernitron Piezoelectric's submittal and
subsequent revisions, I conclude that the amended closure plan for
the hazardous waste facility at 232 Forbes Road, Bedford, Ohio, as
modified herein, meets the performance standard contained in OAC
Rule 3745-66-11 and complies with the pertinent parts of OAC Rule
3745-66-12.

The amended closure plan submitted to Ohio EPA on December 19, 1991
and revised on May 27, 1993 by Vernitron Piezoelectric i's hereby
approved with the following modifications:

GHI0 E.RA. | certity this to be a true and accurate copy of tr:"e
official ducument as filed in the records of the Chio
SEF 30 Lo £ nvironmental Protection Agency.

tri

HiTRED DIRECTCRT

STl By: CL‘@CLYMQ)&M Date__‘l \3@{"{3
=== ¢=&(\
@ Primed on recycled papsr
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= { certify this
Mr. Ron Roch official document as med in the records of the Ohio
Vernitron Piezoelectric Environmenial Protection Agancy } \
September 30, 1993 : i i lanfg™
Page Two eyl rmti’ﬁ; pare_L/2ef5
1. Page 7, Sectiocn 4.1: Section 4.1 of the Revised Amended

Closure Plan states that soill samples will be collected using |
a shelby tube. This section also states that these tubes will |
be decontaminated between borings and sample depths.

There is no mention of how these soil samples will be handled |
preparatory to transporting them to the laboratory. Samples

shall either be extruded carefully in the field and placed

into sample jars with teflon-lined lids, or the shelby tubes

shall ' be capped at each end..and sealed with wax before

shlpment to the laboratory. The Revised Amended Closure Plan

is hereby modified to incorporate this procedure.

2. Page 20, Section 6.0, Subsection 3b: The Revised Amended
Closure Plan contains the statement: "...the clean criteria
for rinseate listed in Section 5.3..."
The Revised Amended Closure Plan is hereby modified to read:
..the clean criteria for rinseate listed in Section 5.4,
Subsection 2c.

3. Page 23, Section 9.0 and Appendix G: The Revised Amended
. Closure Plan mentions a health based risk assessment in these
sections. The clean standards for this Closure Plan have been
established in Sections 5.1.1, 5.2.1, 5.4 Subsection 2c¢, and
: 6. 0 Subsection 3b. If the faClllty WlShES to alter these clean
o @ standards with a health based risk assessment, it must submit
= — acformal Amendment to the Closure Plan. This Amendment would
7« then be subject to the public notice process, and formal
= “ raview by the Ohio EPA.

> +% The Revised Amended Closure Plan is hereby modified to delete

all references to a health based risk assessment.

4. Page C-3, Section 2: The Revised Amended Closure Plan contains
the statement: " The exact details of construction will be
provided to Ohio EPA for approval prior to work start.”

The Revised Amended Closure Plan is hereby modified to read:
" The exact details of construction will be provided to Ohio
EPA for review prior to work start.”

5. Pages C-4 and C-5, Section 3, and Figure 7, Appendix A: Figure
7 shows five proposed well locations, however, only four of
these locations were referenced in the Ground Water Quality
Assessment Plan (GWQAP). Vernitron Piezoelectric shall correct
the text in the GWQAP, and submit the corrections to the Ohio
EPA's Northeast District Office within thirty days of the
Directoxr’s approval. The Revised Amended Closure Plan is
hereby modified to incorporate these corrections.



foortiy thi to be a true and accurate copy of the
dtiial docuiment as filed in the records of the Ohio
£ wironmental Protection Agency.

by C:¢@jﬂﬁﬁk Date ﬂgéq3

Mr. Ron Roch ERERI A eI S AT (ffi v
Vernitron Piezoelectric :
[l T
September 30, 1993 o8 08 55
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§d' s Oihg
6. Page C-6, Section 3: Section 3. paragraph 1 of the GWQAP

states that soil samples will be collected continuously in

advance of the drill bit. However, the next paragraph states

that so0il samples will be collected at minimum 5 foot

intexrvals for laboratory analysis. Vernitron Piezoelectric

shall clarify this section by including the exact depths at

which the samples will be collected for laboratory analysis

(i.e. 3'=5'0or 4’~6'). Vernitron Piezoelectric shall correct

the text in the GWQAP, and submit the corrections to the Ohio .
EPA‘s Northeast: District Office within thirty days of the
Director’'s approval. The Revised Amended Closure Plan. is

hereby modified to incorporate these coxrrections.

7. Page C~6, Section 3 and Appendix J: The soil description
information and some field data sheets indicate that the odor
of soil and water samples will be noted.

A) Ohio EPA does not require this information for
Certification of Closure.

B) Contaminants are present at the site which are toxic by
inhalation.

C) Unknown contaminants may also be present.

D) The facility‘’s site safety plan calls for well and soil
samplers to Dbe protected in ©Level CC protection with
respilrators.

Therefore, the Revised Amended Closure Plan is hereby modified
to delete all references to observing or recording the odor of
sampled material.

8. Page C-10, Section 4: The Revised Amended Closure Plan is
hereby modified to incorporate the following statement:
" Purge waters will be collected in drums for sampling and
digposal. At a minimum, the wastewater will be analyzed fcx
pH; TCLP lead, and volatile organics. If the wastewater
contains TCLP lead greater than or egual to 5.0 mg/L or a
detectable concentration of a RCRA-regulated solvent, the
wastewater will be disposed of as a hazardous waste at a
permitted off-site facility. If the wastewater analysis
reveals that the material does not qualify as a listed
hazardous waste and possesses no characteristic of a hazardous
waste, it will be disposed of properly in accordance with all
other applicable regulations. &

9. Table 1 and Table 2, Appendix D: The compound abbreviations
used are not conventional. Commonly, trichlorcethylene is
abbreviated as TCE, not TRC and tetrachloroethylene is
abbreviated PCE (for perchlorcethylene) instead of TTC. The
abbreviation MCL used for methylene chloride may be confused
with the maximum contaminant level (MCL) in drinking water
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Vernitron Piezoelectric _
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standaxrds. Dichloromethane (DCM) is preferred. Vernitron
Piezoelectric shall correct the abbreviations used in these
tables, and submit the corrections to the Ohio EPA’s Northeast
District Office within thirty days of the Director’s approval.
The Revised Amended Closure Plan is hereby modified to
incorporate these corrections.

10. General Modification: It is stated in the GWQAP that ground
water samples will be collected at a depth of 12 feet along an
assumed boundary of detectable VOC concentrations using the
GEOPROBE method. It is also stated that all ground water
samples will be analyzed on-site with a mobile laboratory
grade gas chromatograph. Field testing of the ground water
will continue until all samples show no detectable VOC
concentraticons. Monitoring wells MW-5, MW-6, and MW-7, will
then be installed downgradient from this established boundary
at a distance of approximately 10-20 feet.

MW-4 will be installed at least 50 feet upgradient from the
established contamination boundary and to the northeast of the
investigation area. All proposed wells shall be included in
Figure 7.

This method appears to be wvalid for the placement of the
shallow wells and for the determination of ground water flow
gradients in the upper glacial aguifer. Howevexr, information
on ground water direction and gradient in the confined Berea
aquifer cannot be obtained by the installation of shallow
wells.

Section 6.0 of the GWQAP states that a private well screened
in the Berea Sandstone will be located and permission obtained
from owner for use as a test drawdown well. The Revised
Amended Closure Plan 1s hereby modified to delete this
statement, and any other relevant text, since information on
the installation and construction of private wells is often
very poor. Also, it is guite possible that draw downs would
not be observed in the shallow wells. This situation would
occur if the interval between the shallow and deep screened
zones is less than 100% saturated.

au} JO AdoD 81RINDOR PUB BN} B AG 0} Siyl ALLSD |

The pump test and the installation of one or more deep badrock
wells shall be delayed until the horizontal extent and rate of
contamination in the upper aquifer is fully defined. At this
time, Vernitron Piezoelectric shall submit a revision to the
GWQAP portion of the Revised Amended Closure Plan detailings:



Mr. Ron Roch
Vernitron Plezoelectric
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A) Results of the investigation to determine the horizontal extent
and rate of contamination in the upper aguifer, and B) A detailed
proposal for assessing the impact of the RCRA unit, if any, and the
guality of-the confined Berea aquifer.

The Revised Amended Closure Plan is hereby modified to incorporate
these comments and medifications.

Please be advised that approval of this amended closure plan does
not release Vernitron Piezoelectric from any responsibilities as
required under the Hazardous and Solid Waste Amendments of 1984
regarding corrective action for all releases of hazardous waste or
constituents from any solid waste management unit, regardless of
the time at which waste was placed in the unit.

Notwithstanding compliance with the terms of the closure plan, the
Director may, on the basis of any information that there is or has
been a release of hazardous waste, hazardous constituents, or
hazardous substances into the environment, issue an order pursuant
to Section 3734.20 et seqg of the Revised Code or Chapters 3734 or
6111 of the Revised Code requiring corrective action or such other
response as deemed necessary; or initiate appropriate action; or
seek any appropriate legal or equitable remedies to abate pollution
or contamination or to protect public health or safety or the
environment.

Nothing here shall waive the right of the Director to take action
beyond the terms of the closure plan pursuant to the Comprehensive
Environmental Response, Compensation and Liability Act of 1980, 42
U.8.C. 9601 et _seqg, as amended by the Superfund Amendments and
Reauthorization Act of 1986, Pub. L. 99-459 ("CERCLA") or to take
any other action pursuant to applicable Federal or State law,
including but not limited to the right to issue a permit with terms
and conditions requiring corrective action pursuant to Chapters
3734 or 6111 of the Revised Code; the right to seek injunctive
relief, monetary penalties and punitive damages, to undertake any
removal, remedial, and/or response action relating to the facility,
and to seek recovery for any costs incurred by the Director in
undertaking such actions.

! certify this to be a true and accurate copy oi;?e
HIDE P2 ~itimial document as filed in the records of the UNIO.

PR Eavironmental Protection Agency.

SEF 30 = By CthM\kthﬁ pate_Az203
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Mr. Ron Roch

Vernitron Piezoelectric
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You are notified that this action of the Director is final and may
be appealed to the Environmental Board of Review pursuant to
Section 3745.04 of the Ohio Revised Code. The appeal must be in
writing and set forth the action complained of and the ground upon
which the appeal is based. It must be filed with the Environmental
Board of Review within thirty (30) days after notice of the
Director’s action. A copy of the appeal must be served on the
Director of the Ohio Environmental Protection Agency within three
(3) days of filing with the Board. An appeal may be filed with the
Environmental Board of Review at the following address:
Environmental Board of Review, 236 East Town Street, Room 300,
Columbus, Ohio 43266-0557.

When closure is completed, the Ohio Administrative Code Rule 3745~
66-15 requires the owner or operator of a facility to submit to the
Director of the Ohio EPA, certification by the owner or operator
and an independent, registered professional engineer that the
facility has been closed in accordance with the approved closure
plan. The certification by the owner or operator shall include the
statement found in OAC 3745-50-42(D). These certifications should
be submitted to: Ohio Environmental Protection Agency, Division
of Hazardous Waste Management, Attn: Thomas Crepeau, Data
Management Section, P.0O. Box 1049, Columbus, Ohio 43266-0149.

DRS/JP/wk

cc: Tom Crepeau, DHWM Central File, Ohio EPA
Randy Meyer, Ohio EPA, DHWM, CO
Section Chief, Ohio Permit Section, U.S. EPA = Region V
John Palmer Ohio EPA, DHWM, NEDO
Todd Fisher, Ohio EFAR, DDAGW, NEDO
Harry Courtright, Ohio EPA, DHWM, NEDO

the
urate copy of th
nd acel < of the Ohio

i true a
| certify this to be a | . !
- ' cificial document as filed In the reco

S8 JoLRAR Environmental Protection Agency.

corren PIRERTONS JOURNAL -
By (nidUﬂquLcﬂx
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FAX (614) 644-2329 Rk, s Director

Wasts Managemeni Division

U.S. EPA, REGION Vi
CERTIFIED MATIL

NOTICE OF DEFICIENCY
February 13, 1992

Mr. Ron Roch

Vernitron Piezoelectric
232 Forbes Road
Bedford, Ohio 44146

RE: CLOSURE PLAN
Vernitron Piezoelectric
OHD 052 324 290

Dear Mr. Roch:

On December 19, 1989, Ohic EPA received from Vernitron
Piezoelectric a closure plan for two hazardous waste storage
areas (Line 1, S01), located at 232 Forbes Road, Bedford, Ohio.
An additional revision was recieved on June 3, 1991,

This closure plan was submitted pursuant to Rule 3745-66-12 of
the Ohio Administrative Code (OAC) in order to demonstrate that
Vernitron Piezoelectric’s proposal for closure complies with the
requirements of OAC Rules 3745-66-11 and 3745-66-12.

The public was given the opportunity to submit written comments
regarding the closure plan in accordance with OAC Rule 3745-66-
12. The public comment period extended from June 11, 1990
through July 17, 1990. No public comments were received by Ohio
EPA.

Pursuant to OAC Rule 3745-66-12(D) (4), I am providing you with a
statement of deficiencies in the plan, ocutlined in Attachment A.

Please be advised that OAC Rule 3745-66-12 requires that a
modified closure plan addressing the deficiencies enumerated in
Attachment A be submitted to the Director of the Ohio EPA for
approval within thirty (30) days of the receipt of this letter.

@ Printed on recyclad paper



Mr. Roch
Page Two

The modified closure plan shall be in accordance with the
following editorial protocol or convention:

L 0ld Language is over-struck, but not obliterated.

2. New Language is capitalized.

3. Page headers should indicate date of submission.

4. If significant changes are necessary, pages should be

re-numbered, table of contents revised, and complete
sections provided as required.

The modified closure plan should be submitted to: Ohio
Environmental Protection Agency, Division of Hazardous Waste
Management, Attn: Thomas Crepeau, Manager, Data Management
Section, P.0O. Box 1049, Columbus, Ohio 43266-0149. A copy should
also be sent to: John Palmer, Ohioc EPA, Northeast District
Office, 2110 East Aurora Road, Twinsburg, Ohio 44087.

Upon review of the resubmitted plan, I will prepare and issue a
final action approving or modifying such plan. If you wish to
arrange a meeting to discuss your responses to this Notice of
Deficiency, please contact Paul Vandermeer, Ohio EPA, DHWM,
Central Office (614) 644-2956 or John Palmer at (216) 425-9171.

Sincerely,

Donald R. Schrggardus
Director

DRS/PV/pas

oe Tom Crepeau, DHWM, Central File, Ohio EPA
Lisa Pierard, USEPA, Region V
Joel Morbito, USEPA, Region V
John Palmer, Ohio EPA, NEDO
Paul Vandermeer, CO, Ohio EFA



ATTACHMENT A

General Comment.

During the closure, Vernitron FPilezoelectric (Vernitron)
shall submit a monthly report to the Ohic EPA’s Northeast
District Office, Division of Hazardous Waste Management
which outlines the current closure activity for the unit,
describes any problems encountered during the closure
procesedings, and identifies the next month’s anticipated
events to be performed during closure activities. 2
monthly report shall be due 30 days from the date of the
Director’s approval and thereafter on 30 day intervals
until the final closure/post-closure certification report
is submitted.

Section 4.2, Ground Water Assessment Plan.

Groundwater data collected to date indicate that there has
been a release of hazardous waste and/or hazardous waste
constituents into the groundwater at the Vernitron
Piezoelectric site. Before final closure of the facility,
Vernitron shall develop and implement a groundwater gquality
assessment plan in accordance with OAC 3745-65-93 to
determine the full rate, extent and concentration of
hazardous wastes and hazardous waste constituents in the
groundwater as required by OAC 3745-65-93(D) (4) (a2} and (b).
The plan shall include a sampling and analysis plan which
meets the requirements of OAC 3745-~65-92. The assessment
plan also shall address specific concerns and deficiencies
noted during the review of the groundwater portion of the
Amended Closure Plan received June 3, 1991 (See Comment
Nos. 3 through 18 below)}.

Section 4.2, Ground Water Assessment Plan.

Water well logs used to determine that the Orangeville
Shale under the site is 96 feet deep shall be submitted to
the Ohic EPA. In addition, well logs for all private and
public water supplies within 2,000 feet of the facility
also shall be submitted to the Ohio EPA in the revised
closure plan.
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Section 4.2, Ground Water Assessment Plan.

The feollowing information concerning the drilling and
installation of the original three monitor wells at the
site shall be submitted to the Ohio EPA in the revised
closure plan:

a. The reason why the original boring at location 62
wag abandoned and details of the procedures employed

in plugging and abandoning the original boring;

h. BAll details of how the wells were drilled,

including but not limited to, the method of drilling,
how the wells were logged, the sampling and/or logging
interval, and drilling fluids if any which were used;

c. The specific standards used to determine when the

wells were sufficiently developed; and

d. The screen slot size, the type of sand used in the
annular space, and the mixing proportions of cement to

bentonite used in preparing the grout for the well
annular gpace.

Section 4.2, Ground Water Assessment Flan.

Abandonment procedures for the boreholes resulting from the
collection of groundwater samples for field analysis shall
be submitted to the Ohioc EPA in the revised clesure plan.

Section 4.2, Ground Water Assessment Plan.

All details of the proposed laboratory permeability test

shall be presented and must include, but not be limited to,

the procedures to be employed to ensure that the sample
will be obtained and locaded into the permeameter in an

undisturbed condition, the type of permeability test to be

run, the apparatus to be used and the method of data
evaluation to be employed.
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10.

1%.

Section 4.2, Ground Water Assessment Plan.

The groundwater quality assessment plan shall include
provisions for continuous split spoon sampling for geclogic
logging purposes during the drilling of the proposed
monitor wells.

Section 4.2, Ground Water Assessment Plan.

Water level elevation and well depth measurements shall be
made prior to purging and sampling of each well. Water
level elevation data shall be evaluated to determine if
groundwater flow direction changes due to temporal or
seasonal variations. ‘ ‘

Section 4.2, Ground Water Assessment Plan.

An interface probe shall be used to detect immiscible
layers ({both Dense Non-Aqueous Phase Liquids [DNAPLs] and
Light Non-Aqueous Phase Liquids [LNAPLs]) before each well
is purged. If immiscible layers are detected, they shall
be sampled before the wells are purged.

Section 4.2, Ground Water Assessment Plan.

Vernitron shall provide the proportion of cement to
bentonite to be used in mixing the grout for the well
annular space. The method of grouting the well alsc shall
be detailed. In addition, the well construction shall be
changed to provide for expanding cement in the annular
space from below the frost line and extending out on the
surface into a cement apron around the well head.

Section 4.2, Ground Water Assessment Plan.

Vernitron proposes to install flush mounted wells at the
site. Flush mounted wells are not acceptable. Wells shall
be finished above grade and shall have steel bumper guards
installed around them. Figure 6, Appendix A of the closure
plan should be modified to reflect these changes in well
construction. Vernitron shall alsc provide all details
regarding the construction of the monitor wells.
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12,

13.

14.

i5.

16.

Section 4.2, Ground Water Assessment Plan.

Well logs resulting from the drilling of the proposed wells
shall be submitted to the Ohio Department of Natural
Resources.

Section 4.2, Ground Water Assessment Plan.

Details of well development and purging including the
method of development (bailer, surge block, pump, including
the type of pump) and the criteria to be used to determine
when the wells are sufficiently developed shall be included
in the sampling and analysis plan portion of the
groundwater quality assessment plan.

Section 4.2, Ground Water Assessment Plan.

Details regarding the decontamination of sampling and
drilling egquipment shall be included in the groundwater
quality assessment plan.

Section 4.2, Ground Water Assessment Plan.

Groundwater samples for lead analyses shall be field
filtered at the well head at the time of sampling using a
0.45 um filter and immediately field acidified to a pH < 2
with HNO3. Details of this shall be included in the
sampling and analysis plan portion of the groundwater
quality assessment plan. In addition, the company shall
use the method of analysis with the lowest analytical
detection limit. The actual detection limit achieved by
the lab shall be included with the lab data sheets when the
results of analyses are submitted to the Ohioc EPA.

Section 4.2, Ground Water Assessment Plan.

The exact laboratory analytical method and detection limit
for each parameter to be analyzed shall be tabulated and
documented in the sampling and analysis plan portion of the
groundwater assessment plan.
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17.

18.

Lo,

Section 4.2, Ground Water Assessment Plan.

The sampling and analysis plan portion of the groundwater
quality assessment plan shall include provisions for the
collection and analysis of duplicate samples.

Section 4.2, Ground Water Assessment Plan.

Vernitron proposes tc¢ monitor for VOCs on a guarterly
basis. Provision shall be made to continue the quarterly
gampling events for a minimum of three years. The company
also shall monitor for lead on a guarterly basis for at
least three years.

Section 5.1.1, Clean Closure Standards.

Vernitron proposes to remediate contaminated soils and
ground water containing organic compounds and lead.
However, clean closure of this site will take some time,
probably more than 30 months. Vernitron shall therefore
close the site as a landfill with remediation activities
occurring under the auspices of the post-closure care
period. If, during post-closure care, Vernitron can
demonstrate clean closure, then it may petition the
Director of Chio EPA to be freed from the post-closure care
obligation. In addition, Vernitron will not be required to
place a RCRA landfill cap on the closure unit immediately;
however, Vernitron must still comply with OAC 3745-68-10.
If at some later time Vernitron cannot complete clean
closure, then a landfill cap shall be required. Also, Ohio
EPA reserves the right to require a RCRA cap if remedial
activities prove to be ineffective or to ensure protection
of human health and the environment.
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20.

21.

22.

23,

Section 5.1.2, Vapor Extraction With Ground Water Recovery.

The proposed vapor extraction pilot study propesed in this
section and in Appendix E has important information that is
not included. Attached to this letter is a document
entitled "Conducting Field Tests for Evaluation of Soil
Vacuum Extraction Application.™ Vernitron shall use this
document to redesign their pilot study and resubmit a
revigsed pilot study to Ohio EPA within 30 days of the
receipt of this letter.

Section 5.2.1, Clean Closure Standard.

Vernitron proposes a clean standard for lead in the 0-127
layer of soil of 257 ppm. This is not an acceptable
because Vernitron has not demonstrated that lead is indeed
a sitewide contaminant at this elevated concentration, and
because 1t is greater than the risk-based interim standard
of 150 ppm in soils. Since Vernitron cannot provide good
evidence for this background concentration for lead in the
0-12" layer of soil, the 150 ppm clean standard shall be
included in the closure plan as the clean standard for the
0-12" soil layer as long as the soil does not exhibit the
characteristic of a hazardous waste at this 150 ppm
concentration.

Section 5.2.2, Exzcavatiom and Disposal.

Vernitron mentions stockpiling excavated, contaminated
soils on a plastic liner and covering the pile with
plastic. This activity is not allowed as it results in the
creation of an illegal hazardous waste pile. Vernitron
must containerize all contaminated soils excavated at the
gsite. The closure plan is hereby amended to state that
contaminated soils shall be containerized. The reference
to creation of the illegal waste pile is hereby deleted.

Section 5.3, Site Restoration.
The closure plan is hereby amended to state that the

rinseate clean standards for effective decontamination of
the storage pads (both outside and inside) are as follows:
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a. Fifteen times the public drinking water maximum
contaminant level (MCL) for hazardous waste
constituents as promulgated in 40 CFR 141.11 and OAC
3745~81-11 for inorganics and 40 CFR 141.12 and OAC
3745-81-12 for organics;

b. If an MCL is not available for a particular
contaminant, then fifteen times the maximum
contaminant level goal (MCLG) as promulgated in 40 CFR
141.50 shall be used as the clean standard; or

c. If the product of fifteen times the MCL or MCLG
exceeds 1 mg/l or if neither an MCL nor an MCLG is
available for a particular contaminant, then 1 mg/l
shall be used as the clean standard.



RECEIVED
OHIO EPA

MAY 29 1990
D S SDUDRMAZ WASTE T, )

CONDUCTING FIELD TESTS FOR EVALUATION OF SOIL VACUUM
EXTRACTION APPLICATION

Dominic C. DiGiulio and Jong Soo Cho, Ph.D.

U.S. Enviroomental Protection Agency Robert S. Kerr Environmental Research Laboratory
Superfand Technology Suppon Center P.O. Box 1198 Ada, Oklahoma 74820

R. Ryan Dupont, Ph.D. and Marian W. Kemblowski, Ph.D. : -

Department of Civil and Environmental Enginecring
Utah Water Research Laboratory Utah State University

.

ABSTRACT

The application of soil vacuum extaction (8VE) is conceptually simple, Its success
however, depends on an understanding of complex subsurface physical, chemical, and
biclogical processes which unfortunately are seldom appreciated. This is evident in the
execution of many field or pilot scale tests which often do not generate data applicable at
other sites or which provide insight into the ability of SVE to remediate soils to stipulated
soil based performance standards within a reasonable period of time. This paper provides
recommendations in designing field tests to evaluate the applicability and limitations of soil
vacuum extraction under various soil-contaminant conditions.

INTRODUCTION

The ability of soil vacuum exwacton (SVE) to inexpensively remove large amaunts of
YOCs from contaminated soils has been demonsirated repeatedly in published case swudies.
However, the ability and time required using SVE to remediate soils to low contaminant
levels often required by state and federal regulators has not been adequately investigated.
Most field studies verify the ability of an SVE system to circulate air in the subsurface and
remove, at least initially, a large mass of VOCs. They do not generally provide insight into
mass transport limitations which eventually limit SVE performance, nor do field studies
generally evaluate methods such as enhanced biodegradation which may optimize overall
contaminant removal. Discussion is presented to aid in conducting field tests which better
assess SVE limitations and methods to optimize SVE application.

DETER

MINID (G CONTAMINANT VOLATILITY

The first step in evaluating the feasibility of SVE application at a hazardous wastc._sitc is
to assess contaminant voladlity. If concentrations of VOCs are relatively low and the magni-
tude of anthropogenic organic carbon (e.g., “vaste oil) present in the soil is negligible, VOCs
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can ©. . .= “O¢xXistin a three-phase system (ie., air, Water, and soil), as illustrated in
Figu. . .0¢ are sufficiently moist, relative volatility in a thres-phase system can be

estima, o ation (1) which incorporates the effects of air-water partitioning (Henry's
constani, - (soil-water partifon coefficient).
T CfCy= 1 Ke) + &K+ 3y (1) —
K, = Soil-water partition cocfficient
where: Ky = Henry's Constant

Cy/Cy= Relative Vapor C. 1 {mgfom’ g /mg/om’ ) Air W
pg = Bulk Density {(gfor. _ % \\\;\

Ko = Organic Carbon-Water Parun Uoefficient {crr/g) N
f.o= Fraction of organic carbon content {g/g) Water — = ": Soil
Ki= Henry's Constant (mg/cm’,s/mg/om’ yeer ) P
9 = Volumeiric Moisture Content (cmferm®) Figure 1. Three phase system.

a = Volumetric Air Content (cm/em?)

Caution must be exercised when using this approach since this relationship was based on
the assumption that soil organic carbon content is greater than 0.1% and the organic carbon
is of natural humic origin. The former assumption is frequently invalid in soils below the
root zone, while the latter assumption may often be invalid at hazardous waste sites in which
organic carbon is of anthropogenic origin. :

This approach would also not be valid when soils are extremely dry. Soil moisture may
decrease as air is circulated through soil since water has a vapor pressure of 10 mm Hg at
typical soil temperatures. As illustmated in Figure 2, under low soil moisture conditions,
VYOC vapors adsorb directly on soil surfaces where fewer water molecules are competing for
adsorption sites. This increases the magnitude of sorption greatly, thus dra:stl_caily reducing
volatilization (9). This effect is be reversible however when soil moisture is increased. The
moisture content at which a decrease in vapor density becomes apparent is often tenmed the
critical moisture content and is generally defined as being equivalent to a monolayer of
water molecules coating the soil
particles (9).
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The effect of soil moisture
content on vapor sorption is rarely
investigated at vacuum exiraction
sites, thus its importance is difficuit
to assess. Johnson and Sterreit
{1988) noted that offgas dichlorop-
Topane concentrations were statisti-
cally correlated with ambient air
moisture during SVE operation in
Benson, Arizona. While direct sorp-
tion of vapors on soil surfaces
would appear more likely in arid
areas, it could conceivably be Wet Solid Surface:
important in temperate areas during )
warm dry summmers. The effect of Figure 2. Voc adsorption with two moisture regimes.




moisture content on contaminant volatility can be assessed by mwonitoring VOC
concentrations in vapor observation wells with concurrent in-situ measurement of moisture
content or matric potential (e.g., neutron probes, tensiometers) in  adjacent soils. If a site is
to be covered in an attempt to induce greater lateral subsurface air flow, the effect of the
cover onr contaminant volatlity through elimination of infiltration and subsequent decrease
in soil moisture content should be moniiored over dime, especially in arid areas. -

K soils are visibly contaminated or
the presence-of imuniscible fluids is

suspected in soils based on high R Sy T———
contaminant, total organic carbon, or . Air ;N-WMSM -
total petrolenm hydrocarbon analysis, AN = Produweater eoolciers
contaminants are likely present in a Ki ,w< \Q\ - partin

four phase system as illustrated in Product >

Figure 3. Under these circumstances, K NN

most of the VOC mass will be asso- 74 S

ciated with the immiscible fluid and ~ Waler —=—— Soi -~
assuming that the flnid acts as an ideal | omaden
solution, wvolatilization will be ' L '
governed by Raoult's Law.

Figure 3. Four phase system.
Pa=X, Pﬂa 2)

where:

5 = vapor pressure of component over solution (mm Hg)
X, = mole fraction of component in solution

P°, = vapor pressure of pure component {mm Hg)

In a four-phase system, contarninant volatility will be governed by the YOC's vapor pres-
sure and mole fraction within the immiscible fluid. The vapor pressure of many compounds
increases substantially with an increase in temperature while solubility in a solvent phase is
much less affected by temperature. This suggests that soil temperature should be taken into
account when evaluating YOC recovery for contaminants located near the soil surface
(seasonal variations in soil temperature quickly dampen with depth). For instance, if
conducting a field test to evaluate potential remediation of shallow soil contamination in the
winter, one should realize that VOC recovery could be substantially higher during summer
months, and low recovery should not necessarily be viewed as SVE system failure.

As vacuum extraction proceeds, lower molecular weight organic compounds will prefe-
rentially volatilize and degrade. This process is commonly described as weathering and has
been examined both theoretically (1) and in laboratory experiments (6). In the latter, samples
of gasoline were sparged with air and the concentration and composition of vapors were
monitored. Figure 4 illustrates the normalized concentrations of a variety of gasoline constit-
uents as a function of the fractional volume of gasoline remaining in the study. The effi-
ciency of vapor extraction decreased to less than 1% of iis initial value even though
approximately 40% of the gasoline remained. The normalized concentration of less volatile
compounds (i.e., toluene) increased as shown in Figure 4, due to an increase in their mole
fractions in residval gasoline as the more-volatile componenis were removed. Theoretical
and experimental work on product weathering indicate the need to monitor specific VOCs of
concern in extraction and observation wells when attempting to evaluate the rate of removal



of spec:.ﬁc compounds  since
directly from total VOC or total
hydrocarbon measuremenis.

When assessing contaminant
_-wolatility then, one should
determine whether voladlity is
controlled by a compound's
Henry’s Law Constant and
soil-water partition coefficient
or by its vapor pressure and
mole fraction in an imniscible ¢ P

fluid (Le., Raoult's Law). ﬁs_ﬁfgfs ! 08 0.6 04 02 0
contaminated by bulk spillage . . -

of compound gia,sses such as Fraction Gasoline Remaining
ketones. ethers, and alcohols Figure 4. Fraction gasoline remaining vs, extraction emciency.
car mediated using SVE,

cx ~hat one would expect using Henry's Constants or Cy/C, values, because of their

higz ..« pressures and likely presence in soil as a separate phase. Timely remediation is
essendal for these types of compounds, however, because of their high solubility and
unretarded transport through soil.

Extraction Efficiency

EVALUATING AIR PLOW

Air permeability (Ka) in soil is a function of a soil's intrinsic permeability (k;) and liquid
conient. ..t hazardous waste sites, liquid present in soil pores is ofien a combination of soil
water and immiscible fluids. Air permeability (ky) can be estdmated by multiplying a soil is

intrinsic permeability (k) (cm2)by the relative permeability (k,).

ka =k K (3)

Kr is a dimensionless ratio varying from one to zero describing the variation in air

ility as a function of air satration. Equations developed by Brooks and Corey

(1964) and Van Genuchten (1980) are useful in estimating air permeability as a-filnotion of

air saturation or liquid content. Brooks and Corey's equation to estimate relative permea-
bility of a non-wetting fluid (i.e. air) is given by:

=(1-5)° (1-82") (4
where:

Se=(5- Sr)!’(l'sr) {(5)

S = degree of sauration of wetting fluid

8 = volumetric moisture content

£ = total porosity

S; = residual samretion -
Se = effective saturation -
A = pore size distribation parameter




The pore size distribution parameter 0.8
and residual saturation can be estimated
using soil-water characteristic curves
which relate matric potential 1o
volumetric water content. When initially

__-developing an esti

0.64

stimate  of relative
permeability for a given soil texture and
liquid content, values for e, §,, S., and A
can be obtained from the literature. Rawls
et al. {1982) summarized geometric and
arithmetic means for Brook and Corey
parameters for  various USDA soil
textural classes. Figure 5 illustrates o
relative permeability as a function of 0 0.1
volumetlric moisture content for clayey Moisture ()

soils assuming € = 0.475, S; = 0.090, and ) ] .
A=0.13:. Figure 5. Moisture vs. relative permeability ofciay.

0.4+

0.2-

Relative Permeability (k)

02 03 04 05

-

Claims have been made that remediation of clayey soils is possible using vacuum extrac-
tion (10). Effective air circulation in clayey soil, though at least in primary porosity, would
appear unlikely. It seems more likely that airflow in clayey soil is primary through
secondary porosity. Generally, soils with high intrinsic permeabilities are more likely to be
vented effectively due both to the rapidity and uniformity of air flow. In less permeable
media, such as glacial till and clayey soils, secondary permeability or porosity (i.e. fractures)
will dominate air flow. This wall result in relatively rapid removal of VOCs present in
preferential flow areas with much slower removal in areas of lower permeability.

The most effective method of measuring air permeability is by conducting a field
pneumatic pump test. Using permeameters or other laboratory maeasurements may provide
deceptive results as laboratory measurement of air flow in clay may indicate litile or no flow
and lead one to believe that vacuum extraction of clayey soils is infeasible because no
macropore flow is observed. Information gained from pneumatic pump tests is vital in
determining site-specific design considerations (e.g., spacing of extraction wells). Selecting
the placement and screened intervals of extraction and observaton wells and applied
vacuum rates during a pump test is often based on prior information obtained from other
sites, intuition, and trial and error. While it is acknowledged that this approach is often
necessary, the proper use of appropriate mathematical models may aid, at least initially, in
SVE field test design. The similarity of fluid flow processes of air and water in porous

medium suggests the use of ground water flow models. Threc-dimensional ground water =

flow models may be preferred over two-dimensional models when air flow in soil has a
substantial vertical velocity component. When considering the use of ground water models
in estimating air flow, the user should be aware that the differential equations governing
pressure induced flow of gas in soil are nonlinear because of gas density dependency on
pressure, while linear differential equations are typically utilized in ground water flow
models. This does not introduce significant errors into flow and transpor: estimates however,
until pressure differential exceeds 0.5 atmospheres (7), 2 rouch higher vacuum than normally
required for flow and vacuum propagation in unconsolidated medium. However, even in
soils in which vacuum is applied at greater than 0.5 atm, static transient vacuum
measurements at short distances from the extraction well will be weli below 0.5 atm. -




EVALUATING MASS TRANSFER LI

The effects of mass transport
limitations are usually manifested
by a substantial drop in soil vapor
contaminant concentrations as illus-
__trated in Figure 6 or by an asymp-
totic increase in total mass removal
with operadon time. Typicaily,
when vmtmg is tez“mmated, an
increase in soil gas concentration is
observed over time. Slow mass
transfer with respect to advective air
flow is most likely caused by diffu-
sive rclcase from differences in

soﬁ smgraphm characteristics, as

illustrased in Figure 7 or diffusive
release from porous aggregate struc-
tures or lenses of lesser permea-

bility as illustrated in Figure 8. The
time required for the remediation of
heterogeneous and fractured soils
depends directly on the proportion

_..C.-.A..o-..,__......‘- . ey PRI O Y
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bulk airflow. It would be expected
that the long-term performance of
SVE will be limited to a large
degree by gaseous and liquid diffu-
sion from soil regions not exposed
o direct airflow, Since effective
gaseous diffusion is approximately
10,000 vmes faster than liquid
diffusion, remediation of clayey
soils may Dbe enhanced by
decreasing moisture content o
maximize gaseous diffusion.

Regardless of possible causes,
the significance of mass transport
limitabons should be evaluated
during SVE field tests. This can be
achieved by isolating a small area
of a site and aggressively applying
vacuum extraction uati mass
transport limitations (i.e., Figure 6)
are realized. Isolation can be
achieved by surrounding extraction
wells with passive inlet wells as
shown in Figure 9 to short-circuit
vacuum propagation. Quandfying
the effects of mass transport limita-
tions on remediation time might

ITATIONS AND REMEDIATION TIME

Conceniration Vapor meews.
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Figure 7. Effect of geologic stratification on tailing.
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Figure 8. Diffusion release of contaminants,
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then be aniempied by utlizing models &
incorporating mass wausfer mate coeffi- ® L
cients. However, using models to estimate Proposed Pilot
remediation time is anything but straight- ;
forward Test Design
il 24 8.
- Some practitioners (10) have attempted T maas
 to estimate the required remediation time o Venting Probe Chiser

by extrapolating observed extraction well o Possive ol Wel
offgas concentrations to a desired soil 5 Ve Wel
level. This is accomplished by using the _# ) .
contaminang's Henry'g Law Constant and £ Borsbeks Supling Locaions
soil-water pariition coefficient to calculate DiGinkin, 1985
a soil-gas concentration in equilibrium with Figure 9, Proposed pilot test ﬁigm_

a desired final total soil concentration. As

shown in Figure 10, the remediation time required to meet an equivalent soil-gas
concentration 1s estimated by extrapolating observed extraction well offgas concentrations to
the soil-gas equilibrium vaive at some point in time, While observation of exiraction well
offgas concentratons may provide an overall indication of SVE operation, the use offgas
concentrations to estimate remediaton time appears questionable because:

1. it is assumed that contaminant
volatlity is controlled by Henry's
constant and a soil-water partition L0
coefficient, the limitations of which TR
were previously discussed; . —

2. the method does not account for
air phase VOC re-equilibration
caused by mass transport limitations
typically observed in extraction and
observation wells at cessation of
vacuum application, thus providing a
false indication of remediation; and

oy

TCE Concentrstion (ppmv)

e
=

3. this procedure utilizes averaged =
gaseous concentration levels from

actively operating extraction wells 0.01
drawing air from large volumes of °© % 4 & 0 10
soil. Thus gas levels represent inte- Day of Active Treatment
grated volumes rather than discrete

areas as often required by regulators. Figure 10. Wellhead TCE coacentration vs. time.

The discrepancy frequently observed between mass removal predicted from eguilibrium
conditions using Henry's Law constants and that observed from laboratory column and field
studies is sometimes reconciled by the use of “"effective or lumped” soil-air partition
coefficients. These parameters are determined from laboratory column tests and are then

-used for model input to determine required remediation times. While this method does
indirecdly account for mass transport limitations, problems may arise when one attempts to
quantitatively describe several processes with lumped parameters. One primary concern is
whether the lumped parameter is suitable for use only under the laboratory conditions in
which it was applied, or whether it can be transferred for modeling use in the field.




The most direct method of accounting for ans

mass msfﬁ' wefﬁclcnts :

tly into convective-dis

port lirnitations is 0 incorporaie
ispessive vapor transport models, While

Vapor {ransp: corporating mass transfer coefficients are currently not available,
model devclcpmcnt in tins area is expected to occur relatively quickly.

HANCED AEROBIC BICDEGRADATION

With the exception of a few field
research projects, soil wvacuum
extraction has been applied
primarily for removal of volaidle
organic compounds fom the vadose
zone. However, circulagon of air in
soils can be expected to enhance the
aerobic biodegradation of both vola-
tile and semivolatile organic
compounds, One of the most prom-
ising uses of this techoology is in
manipulating subsurface oxygen
levels to maximize in-situ biodegra-
dation. Bioventing can reduce vapor
treatment costs and can result in the
rcmedlauon of seamvolanle orgamc
bunupumiua Wu..l.bl}. LY EEN LU R W

removed by physical siripping alone.

SVE circulates air in soils at
depths much greater than are
possible by tilling, and oxygen trans-
port via the gas phase is much more
effecive than injecting or flcoding
soils with oxygen saturated liquid
solutions. It is also possible that
enhanced biodegradation of semivol-
atiles may increase the volatilization
of YOCs through the biodegradation
of oily material with which the VOCs
are associated.

Hinchee (1989) described the use
of soil vacuum extraction ar Hill
AFB, Utah for oxygenation of the
subsurface and the enhancement of
biodegradation of petroleum hydro-
carbons in soils contamminated with
JP-4 jet fuel Figures 11 and 12
illustrate subsurface oxygen profiles
at the Hill site prior to and during
SVE. It is evident that soil oxygen
levels dramatically increased
following one week of venting. Soil
vapor samples collected from

Depth (feaf) |

L
B8R . #Q .

Figure 11. Oxygen concentration in vadose zone
before venting.

-13%

Deopth {feot)

Figure 12, Ozxygen concentation in vadose zone
after venting.



observation wells during periodic vent system shutdown revealed rapid decreases in oxygen
concentration and corresponding CO, production verifying that serobic biodegradation was
indeed occumng at the site. Laboratory treatability studies using soils from the site demon-
strated incressed carbon-dioxide evolution with increasing moisture content when enariched
with nutnenm.. It is worthwhile to note that soils at Hill AFB were relatively dry at
commncemt of field vacuum extraction indicating, that the addition of moisture could
stimmlate acrobic biodegradation even further under field operating conditions.

When coaducting site characterization and field studies, it is recommended that CO; and
Oy levels be monitored in soil vapor probes and extraction well offgas to allow the assess-
ment of basal soil respiration and the effects of site management on subsurface biological
activity. These measurements are simple and inexpensive to conduct and can yield a wealth
of information regarding:

1. the mass of VOCs and semivolatiles which have undergone bicdegradation versus

volatlization. This information is crucial if subsurface conditdons (e.g., moisture
content) gre to be mampulated to enhance bicdegradation to reduce VOC offgas weat-

ment costs and maximize semivolatle removal,

2. factors limiting biodegradation. If O, and CO, monitoring reveals low O, consump-
tion and CO, generation while readily biodegradable compounds persist in soils,
further characterization studies could be conducted to determine if biodegradation is
being linzted by insufficient moisture content, toxicity (e.g. metals), nutrients, eic.

3. subsuriace air flow characteristics. Observation wells which indicate persistent, low
0, levels indicate an insufficient supply of soil gas at that location suggesting the
need for higher extraction well vacuum, the need for additional extraction wells, of
additional soils characterizadon information to identfy areas with high moisture
content or where immiscible fluids impede the flow of air. In this instance, it may be
necessary w place a high density of extraction wells with corresponding high applied
vacmum and possibly even the use of injection wells to induce air flow in selected soil
areas.

LOCATION AND

[UMBER OF VAPOR EXTRACTION WELLS -

One of the primary objectives in conducting a SVE field test is to gvaluate the inigal
placement of extraction wells to optimize VOC removal from soil. Placement of extraction
wells and selected applied vacuum is largely an iterative process requiring continual re-
evaluation as additional data are collected during remediation. Vacuum extraction wells
produce complex three-dimensional reduced pressure zones in affected soils. The size and
configuration of this affected volume depends on the applied vacuum, venting geomewy
(e.g., dcpth to water table), soil heterogeneity, and intrinsic (e.g., permeability) and dynanmxic
{e.g., moisture content) properties of the soil. The lateral extent of this reduced pressure zone
(beyond which static vacuum is no longer detected) is often termed the radius or zone of
influence (ROI). Highly permeable sandy soils typically exhibit large zones of influence and
high air flow rates whereas less permeable soils, such as silts and clays, exhibit smaller
zones of inflzence and low air flows.




__trated in Figures 13 and 14, vacuum

Measwred or anticipated rtadii of
influence are often used to space exwac-
tion wells. For instance, if 2 ROI is
measured at 10 feet, extraction wells are Flow Raie (39.8 scfm)
placed 20 feet apart. This strawegy
though is questionable since as illus-

Crow et ot., 1965

propagation (2) and air velocity (12)
decrease substantially with distance from
an extraction well. Thus, only a limited
volume of soil near an exwaction well
will be effectively ventilated regardiess
of the ROL Johnson and Sterrett (1988)
describe how the addition of 13 extrac-
tdon wells within the ROI of other
extraction wells increased blower VOC
concentration by 4000 ppmv and mass
removal by 40 kg/day. They concluded ~
that the radins of influence was not an o 20
effective parameter for locating extrac- Distance from Vacuum Well (feet)

tion wells and that operation costs could

be reduced by increasing the number of Figure 13. Vacuum vs. Distance from vacuum welf.
extraction wells as opposed io pumping

at higher rates with fewer wells.

Vacuom (Incheas 13,73)
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Determining the propagation of
induced vacuum requires conducting
pacumatic pump tests in which variation
in static vacuum is measured in vapor
observation wells at depth and distance
from extraction wells. Locating extrac-
tion and observation wells zlong tran-
sects as tlustrated in Figure 9 minimizes
the number of observation wells neces-
sary to evaluate vacuum propagation as
linear distances from extraction wells.
Pressure differential can be observed at e, 10

greater distances than would otherwise T
be possible in other configuration. Figure 14. Air velocity field near an extraction well.
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Propagation of vacuum in soils as a function of applied vacuum can be determined by
conducting pneumatic pump tests with incrementally increasing flow or applied vacuum.
Vacuum is increased after steady state conditons (relatively constant static vacuum meas-
uremments in observation wells) exist in soils from the previous applied vacuum. Conductance
of a step pump test will indicate a significam increase in static vacuum or air velocity with
increasing applied vacuum near an extraction well, However, at distance from an“extraction
well, a significant increase in static vacuum or air velocity will not be observed with an
increase in applied vacuum. Pneumatic pump tests allow determination of radial distances
from extraction wells in which air velocity is sufficient to ensure remediation.

After inidal placement of extraction wells has been established based on the physics of
air flow, an initial applied vacuum must be selected to ensure optimal VOC removal. In
regard 10 mass wansfer considerations, the vent rate should be increased if a significant



corresponding mass flux is observed. Even though an increased vent rate may not substan-
tially increase the propagation of vacuum with distance, air velocity will increase near the
extraction well. If most contaminants are in more permeable deposits, an increase in applied
vacuum will increase mass removal eventuaily 10 a point of diminishing returns or unul the
system is limited by diffusion.

. During a field test, it is desirable to operate until mass transport limitations are realized
i0 evaluate the long term performance of the technology. This can be achieved by isolating
small selected. areas of a site by the use of passive air inlet wells. When attempting to drive
SVE 1o diffusion limited mass removal in isolated areas, applied vacuum should remain high
and the distance berween passive inlet and exiraction wells should be minimized. Too often,
SVE field tests are conducted for relatively short periods of time (e.g., 2 - 21 days) which
only result in assessment of air permeability and initial mass removal. Longer field studies
{e.g., 6 months - 12 months) enable better insight into mass transfer limitations which even-

tually govern SVE effectiveness.

-
e

SCREENED INTERVAL o o

The screened interval of exmaction wells will play a significant role in directing air flow
through contaminated soils. Minimum depths are recommended by some practiioners for
SVE operation to avoid short-circuiting of air flow. However, the application of SVE need
not be limited by depth to water table since horizontal vents can be used in lien of vertically
screened extraction wells to remediate soils with shallow contamination. Extraction wells
generally do not circulate air effectively below their screened interval. For remediation of
highly permeable soils with deep contamination, an exiraction well should be discretely
screened at the maximum depth of contamination or to the seasonal low water table, which-
ever is shallowess, to direct air flow and reduce short-circuiting. For less permeable soils, or
for more continuous vertical coniamination, a higher and longer screened interval may be
useful. In stratified systems, such as in the presence of clay layers between more permeable
deposits, more than one well may be required, each venting a distinct strata. Screening an
extraction well over two strata of significantly different permeability will result in most air
flow being directed only in the strata of greater permeability.

During venting, the reduced pressure in the soil will cause an upwelling of the water
table (5). The change in water table elevation can be determined from the predicted radial
pressure distribution. Johnson et al. (1988) indicated that upwelling can be significant under
typical venting conditions. If the water table does rise, and the contaminated zone Lies just
above the water table, ground water can then become contaminated, the contaminated soil
zone will become saturated, and overall mass removal rates will be drastically lowered. The
authors suggest maintaining the ground water below the region of contamination to mini-
mize adverse effects of ground water upwelling due to SVE system operation.

PLACEMENT OF OBSERVATION WELLS &

Observation wells are essential in determining whether contaminated soils are being
effectively ventilated and in the evaluation of interactions among extraction wells. The more
homogeneous and isotropic the unsaturated medinm, the fewer the number of vapor moni-
toring probes required. To adegnately describe vacuum propagation during a field test,
usually at least three observaton well clusters are needed within the ROl of an exaaction
well. At least one of these clusters should be placed near an extraction well because of a
logarithmic decrease in vacuum with distance. The depth and number of vapor probes within



a cluster depends on the screened intervals of exwacdon wells and soil straugraphy.
However, vertical placement of vapor probes might logically be near the soil-water table -
interface, soil horizon interfaces, and near the soil surface. As previous mentioned, the use
of air flow modeling can assist in optimizing the depth and placement of vapor observation
wells and in the interpretation of data collected from these monitoring peints.

. When constructing the observation wells, metal (e.g., brass, aluminum, siainless steel)

sampling lines and screens should be utilized instead of teflon or other materials which may
absorb contaminants. Because of contaminant absorption, ieflon may impart contaminant
"memory” when sampling. Also, when constacting observaton wells it is desirable to
minimize vapor storage volume in the screened interval and Sampie wansfer line. This will
minimize purging volumes and ensure a representative vapor sample in the vicinity of each
observation well.

Analysis of soil gas in an on-site field laboratory is preferred to provide real time data for
implementation of engineering controls and process modifications. It is recommended that
steel canisters, sorbent tubes, or direct GC injection be used lien of Tedlar bags when
possible because of potential VOC loss through bag leakage or diffusion within the:ieflon
material itself. This problem may lead to erroneous analytical results and the potential of a
false negative indication of soil remediation at low soil gas concentrations.

USE OF PASSIVE OR ACTIVE INJECTION WELLS WITH OR WITHOUT
SURFACE SEALING

Surface covering or sealing in combination with passive or active air injection has been
utilized to promote horizontal air flow or io force air through pneumatically resistant soil.
Injection wells are typicaily placed at the perimeter of a sue, while extraction wells are
placed in areas of high contamination. The usefulness of surface barriers is disputable. In
Crow et al. {1987), the effectiveness of passive air inlet wells with an impermeable cover
was evaluated by measuring flow into the inlet wells as a fraction of flow from extraction
wells at three flow rates. The air inlet wells comprised only a small fraction (9.2, 9.5 and
10.8%) of the total exhaust. The most significant impact on vacuum extraction from surface
sealing may be a decrease in soil moisture content due to decreased infiltration. This would
have a positive effect on air conductivity but potentially a negative effect on microbial |
activity and VOC sorption. The effect of surface sealing and air injection can be evaluated |
by conducting pneumatic pump tests with the inlet wells closed and open. Air flow into the
inlet wells can be measured with a hot wire anemometer 1o determine the percentage of
extracted air originating at the inlet wells. It is recommended that when one ¢lects o use
engineering modifications such as covers in a SVE system, that their effectiveness be
demonstrated during a field test so such resulis may assist others in determining whether to
use similar engineering modifications during SVE operation at other sites.

SUMMARY/CONCLUSIONS

While the application of soil vacuum extraction is conceptually simple, its success
depends on understanding complex subsurface physical, chernical, and biological processes
which provide insight into factors limiting SVE performance. Optimizing SVE performance
is critical when attempting to meet stipulated soil-based clean-up levels required by
regulators. The first step in evaluating SVE application is to assess contaminant volatility.
Volatility is a function of a contaminant's soil-water parttion coefficient and Henry's
constant if present in a three-phase system, and a contaminant's vapor pressure and mole



fraction in an immiscible fluid, if present in 2 four phase system. Volatlity is greatly
decreased whea soils are extremely dry. As vacuum extraction proceeds, lower molecular
weight organic compounds preferentially volariize and biodegrade. Decreasing mole frac-
tions of lighter compounds and increasing mole fractions of heavier compounds affect
observed offgas concentrations. Understanding contamninant volatility is necessary when
attempting to utilize offgas vapor concentrations as an indication of SVE progress.

—

The significance of mass transport limitations should be evaluated during SVE field
tests. Long term performance of SVE will most likely be limited by diffusion from soil
regions of lesser permeability which are not exposed o direct airflow, Mass transport limita-
tions can be assessed by isolating a small area of a site and aggressively applying vacuum
extraction. Simplistic methods to evaluate remediation time as described by Terra-Vac
(1989) should be avoided. One of the most promising uses of vacuum extracton is in manip-
ulating subsurface oxygen levels to enhance biodegradation. When conducting field studies,
it is recommended that CO, and O, levels be monitored in vapor probes to evaluate the

feasibility of VOC and semivolatile contaminant biodegradation.

L.
—

Air permeability in soil is a function of 2 soll's inwrinsic permeability and liguid content.
Relative permeability of air can be predicted using relationships developed by Brooks and
Corey (1964) and Van Genuchten (1980). The most effective method of measuring air
permeability is by conducting pneumatic pump tests. Information gained from pneumatic
pump tests can be used 1o determine site-specific design considerations such as the spacing
of extraction wells. Measured or anticipated zones of influence are not particularly useful in
spacing extraction wells. Extraction wells should be located to maximize air velocity in
contaminated soils, Pneumatic pump tests with increasing applied vacuumn may be useful in
determining radial distances from exiraction wells in which air velocity is sufficient to
ensure remediation. Extraction wells generally do not circulate air effectively below their
screened interval. Screened intervals should be located at or below the depth of contarnina-
tion. In stratified soils, more than one well may be necessary to ventilate each strata. At least
three observation well clusters are usually necessary to observe vacuum propagation within
the radius of influence of an extraction well. Logical vertical placement of vapor probes
might be near the soil-water table interface, soil horizon interfaces, and near the soil surface.
Teflon should be avoided when constructing vapor probes and for storage of gas samples.
Lastly, the effect of engineering modifications such as surface sealing should be demon-
strated during a field test to assist others in determining whether to use similar modifications
at other sites.

DISCLAIMER

This paper has not been sujected to Agency review and therefore does not necessarily reflect
the views of the U.S. Environmental Protection Agency.
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5.0. Sox 1049, 1800 WatarMark Or. . o 4 C I Y7 Ao N
Columbus, Ohio 43268-0149 &t € v/ Barnias

CEZRTIFIZD MAIL
JAN 2 3 1994 NOTICE COF DEFICIENCY

January 8, 1991

Mr, Ron Roch

Vernitron Piezgoelsctric Division
232 Forbes Road

Bedfozrd, QOhio 44146

RE: CLOSURE PLAN

Vernitron Piezoelectric Division
QHD 0352 224 250

Deazxr Mr, Roch:

On December 19, 1989, Ohio EPA received from Vernitzen
Piezoelectzic Division a ¢losure plan for a drum storage arsa
located at 232 Forhes Road, Bedford, Chio.

This closuze plan was submitted pursuant te Rule 3745-66-12 of
the QOhio Administrative Cada (CAC) in order to demeonstrate that
the Vernitron Piszoelectric Division proposal for closure
complies with the requirements of OAC Rules 3745-66-11 and 3745~
§6-12,

The public was given the opportunity to submit writien comments
ragarding the closure plan in accordanca with OAC Rule 3748-66-
12, The public comment period extended from June 11, 1980
through July 17, 1990. No public comments were raceived by Ohio
ZFA.

Pursuvant o QOAC 3745=66-12(D

J 4 I am providing vou with a
statemant of deficienci=as iz t

4),

e plan, outlined in Attachment A.
Please take notice that OAC Rule 3745-¢6-12 reguires that a
modiflied closure plan addressing the deficisncies snumszrated in
Attachment A be submitted to “he Dizechor of the Ohioc EPA for

P

approval within thizty (30) days of the

= WO 04133 TE:ET TR, ST e



Mr, Roch
Page Two

recelpt of this letter, The medified closure plan should ke
submitted to: Ohio Znvizonmental Protection Agency, Division of
Jolid and Hazardous Wasgte Management, Aftn: Thomas Crepeau,
Manager, Data Management Section, P.Q, Box 1042, Columbus, Chio
43266=0149. A copy should also be sent to: Grag Taylez,Ohio
EFR, Northeast District Offices, 2110 East Aurcrs Road, Twinsburg,
Chio 44087,

Upon review of the resubmitted plana, I will prespzzre and izsus
gither a draft or a final acticn approving or modifying such
plan., If you wish to arrange a3 meeting to discugs your responses
to this Notice of Deficiency, please contact Faul Vandsrmesc,
QChio EPA, DSHWM, Central OFffice (€14) 644-~2956 or Greg Tayvlor =zt
(218) 425-~3171,

Richard L. Shank, 2h.D.
Directar

RLS/FV/pas

ce: Tom Crepeau, DSHEWM, Central File, OQhio EPA g‘fq-323£f7
Ligsa Flerard, USEPA, Region ¥ ‘
Joal Moerbite, USEFA, Ragion V
Greg Taylar, NEDO, Ohio ZPA
Faul. Vandermaer; ,CO, Chio EFA
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State of Ghio Environmental Protection Agency

P.O. Box 1049, 1800 WaterMark Dir.

Richard F. Celest
Columbusg, Ohio 43266-0149 ichar sleste

Governor

CERTIFIED MAIL
NOTICE OF DEFICIENCY

January 8, 1991

Mr. Ron Roch

A

Vernitron Piezoelsctric Division o ' e %X
232 Forbes Reoad PN

Bedford, Ohio 44146 { Cer e
| "

RE: CLOSURE PLAN

Vernitron Pilegzoelectric Division
QHD 052 324 230

Dear Mr. Roch:

On December 19, 1989, Ohio EPA received from Vernitron
Piezoelactric Divisgion a closure plan for a drum storage area
located at 232 Forbes Road, Bedford, Ohic.

This closure plan was submitted pursuant tc Rule 3745-66-12 of
the Chio Administrative Code (QAC) in order to demonatrate that
the Vernitron Piezoelectric Division proposal for closure
complies with the requirements of OAC Rules 3745-66-11 and 3745~
66-12.

The public was given the opportunity to submit written comments
regarding the closure plan in accordance with OAC Rule 3745-66-
12. The public comment period extended from June 11, 1990
through July 17, 19%0., ©No public comments were received by Chio
BEPA.,

Pursuant to QAU 3745-66-12(D} (4), I am providing vou with a
statement of deficiencies in the plan, outlined in Attachment A.

FPlease take notice that OAC Rule 3745-66-~12 requires that a
modified closure plan addressing the deficiencies enumerated in
Attachment A be submitted to the Director of the Ohio EPA for
approval within thirty (30) days of the

s



Mr. Roch
Page Two

receipt of this letter. The modified closure plan should be
submitted to: Ohio Environmental Protection Agency, Division of
Solid and Hazardous Waste Management, Attn: Thomas Crepeau,
Manager, Data Management Section, P.0O. Box 1049, Columbus, Ohio
43266-0149. A copy should also be sent to: Greg Taylor,Ohio
EPA, Northeast District Office, 2110 East Aurora Road, Twinsburg,
Ohio 44087.

Upon review of the resubmitted plan, I will prepare and issue
either a draft or a final action approving or modifying such
plan. If you wish to arrange a meeting to discuss your responses
to this Notice of Deficiency, please contact Paul Vandermeer,
Ohio EPA, DSHWM, Central Office (614) 644-2956 or Greg Taylor at
(216) 425-9171.

Shank, Ph.D.

Director

RLS/PV/pas

ce: Tom Crepeau, DSHWM, Central File, Ohio EPA
fisa Pierard, USEPA, Region V
Joel Morbito, USEPA, Region V
Greg Taylor, NEDO, Ohio EPA
Paul Vandermeer, CO, Ohio EPA



ATTACHMENT A

Vernitron Piezoelectric (VP) shall revise the closure plan
to. include clean closgsure of the indoor drum storage area.
Past inspections (June 26, June 28, and July 5, 1989)
revealed the need for decontamination activities, and the
subsequent Chio EPA inspecticn letter (August 15, 1989)
outlined this regquirement.

Examination of this report and others {October 1988 and
March 198%) warrant the requirement that additional soil
samples be collected to determine the extent of
contamination in the soil area where the asphalt was
removed to further characterize the horizontal and vertical
extent of lead contamination. Currently, there are only 3
sample locations in this area, and there are indications of
substantial contamination from lead. Additionally, VP
ghall delete the statement that the extent of lead
contamination has been determined. This is not apparent
from examination of the sampling results in Figure 2.
Additional samples shall be collected from the
northwestern, northeastern, eastern and southwestern
sections and analyzed for total lead.

VP shall revise the closure plan to delete the statement
that the extent of wvolatile organic chemical contamination
has been determined. Additional sampling shall be
implemented to define the extent of contamination from
volatile constituents completely. The northern area
{(samples 63-65), southeastern area (sanmplea 49, 70-72) and
the agphalt area (samples 61, 73) still show congtituents
present and need to be further characterized to define the
complete extent of contaminaticn. VP shall clearly state
in the text the specific wvolatile constituents of concern
{i.e., tetrachloroethene, trans-1,2,dichlorocethene,
trichloroethene, toluene, etc.)

The results of the preliminary ground water investigation
showed VOC’s in all three ground water monitoring wells.
The results indicate a significant degree of contamination
of the uppermost aquifer. VP shall prepare and &ubmit a



Vernitron Plezcelectric

Page Two

comprehensive ground water monitoring plan which will determine
the full extent of contamination and the rate at which it is

moving.

The ground water monitoring plan shall include the

following items at a minimum:

e

A description of the regional geology and hydrologic
characteristics of the area around the facility
including local and regional ground water flow systems;

A description of the site hydrogeclogy and aquifer
system including methods for identifving zones of
saturation and perched water zones, identification and
characterization of ground water recharge and discharge
areag, and aguifer type {i.e., location, depth,
thickness, lithologic characteristics, horizontal
extent, water bearing zones above the first confining
layer which may serve as a pathway for contaminant
migration);

Justification for the location ¢of the screened
interval (8) for the ground water monitoring wells with
reference to the requirements of monitoring the
uvppermost aquifer;

A narrative explaining monitor well construction and
installation technicques including a description of
drilling methods, length and placement of screened
intervals, the diameter and depth of wells, the type of
well screening and casing material, well intake design
with screen slot size, filter pack material and methods
of placenent, methods for sealing the well at the
surface, and procedures used to develop the wells and
the criteria to determine when development has been
completed; and

An explanation of ground water sampling and analysis
including procedures for measuring static water level,
flow system (horizontal and vertical componepts)
interpretation including seasonal fluctuations, well
sampling procedures including disposal of purge water,
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gsample withdrawal techniques, sample handling and
preservation including field filtration of samples,
procedures for decontamination of sampling equipment
between sampling events (need specific procedures and
materials to accomplish proper decontamination),
protocol for measuring ground water elevations at each
sampling event, constituents (parameters) to be
evaluated and the laboratory procedures and detection
limits involved, and chain-of-custody and quality
agsurance/quality control information,

5. In the November 1982 repoxrt, one ground water samplie result
indicated low concentrations of lead in the ground water.
Even though this concentration is below the MCL, Ohio EPA
cannot agree with VP that sufficient evidence exists for
the conclusion that ground water remediation for lead is
unnecesgsary. Additional sampling of ground water for lead
is therefore reguired.

6. There is no evidence presented in the November 1989 report
to substantiate the conclusion that VOC’s are unlikely to
move through the Orangeville Shale to the Bersa Sandstone
aquifer. VP shall include procedures in the ground water
investigation to determine whether or not the Orangeville
Shale is a confining laver preventing migration of
contaminants from the upper aquifer.

7. VP shall revise the closure plan to include a specific
appreoach for collecting confirmation =mamples after remedial
activities are completed. The proposal to take samples
every 50 feet is not acceptable. The following formula is
usaful to calculate the appropriate grid interval for
gampling of the area:

Grid Interval = (Area / ﬂ')l/z
3
VP shall use analytical methods from USEPA Publication SW-846
"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, ™ Third Edition. v
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8. VP shall revise the closure plan clean standards as follows
to ~conform to Chio EPA clean standards:

A, For organic contaminants, soils shall be considered
clean when concentrations of these constituents fall below
the SW-846 analytical detection limit. The 1 mg/kg
standard as proposed in the closure plan is unacceptable.

B. For naturally occurring elements (e.g., lead), the
clean standard shall be the background mean plus two
positive standard dirations. [To establish background, VP
shall select 16 background sampling points in consultation
with Ohio EPA, Northeast District Office. These points
shall be selected to represent an area not directly
affected by any waste activities. All points and sampling
data from these points shall be reviewed and approved by
Ohio EPA. Analytical data from these points shall be
submitted to Chio EPA, Northeast District Office, within
ten days of receipt by VP. OChio EPFA may reject any
sampling peint.] Therefore, the clean standard for lead is
unacceptable also.

Alternatively, VP may perform a risk assessment and propose
a riszk-based clean standard for the constitusnts of concern
{(see Attachment B for further information on risk
aszsessment) .

9. VP shall revise the closure plan to include a site bhealth
and safety plan to be implemented during closure
activities. The plan shall address items such as personal
protective equipment to be used by personnel performing
clogsure activities, protection of employees and visitors
not involved in the closure process, decontamination of
perscnnel performing closure activities, protection of
employees and visitors not involved in the closure process,
design of the decontamination area showing how
decontamination residues will be contained, and emergency
contingency plans including the names and telephgne numbers
of emergency authorities.
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10.

1li.

12.

13,

VP ghall revisze the closure plan to indicate that the
Toxicity Characteristic Leaching Procedure (TCLP) will be
required to determine whether material is hazardous waste
rather than Extraction Procedure Toxicity. This took
effect on September 25, 19920 and shall be incorporated into
the closure plan,

VP shall revise the closure plan to include a topographic
or county map depicting the surrounding area and the
location of the facility. A2Additionally, VP shall include a
brief description of the facility, the types of operations
that occur there, and the types and volumes of waste stored
in the two drum storage areas.

VP shall revise the closure plan to include an itemized
closure cost estimate, a schedule of closure activities
{including sampling, excavation, vapor extraction testing,
and the times when the qualified, independent, registered
professional engineer will be present to observe closure
activities) and a gpecific time when the results from the
vapor extraction pilot study will be available for review
and a determination of feasibility.

The vapor extraction system (VES) proposed by VP is not
acceptable in its present form. The technical information
presented is not sufficient to evaluate the proposed pilot
system. Please refer to the attached paper regarding field
testing procedures for this type of system {Attachment C).




ATTACHMENT B

State of Ohio Exnvi

jon Agency
PO BOX 1049, 1800 WaterMark Dr, Richard F. Celaste
Coiumbus, Oh'ﬂ %266'0149 Govermnar
To: Distffﬁﬁ?icn' : - > CMay 11, 19%0
; = ‘ 20 . ] '
Fro thony Sasson through Ed tchen, TAS, DSHWM, Ohio EPA

Subject: Revised Risk Assessment References for Hazardous
' Waste Closures

On May 10, 1989, I distributed a list of Risk Assessment
References that may be useful in the preparation and review
of closure plans or other RCRA items. The following is an
update of this list; please disregard the old (3/2/89 and

5/10/89) lists. In addition, this IOC discusses soil lead
contamination risk.

The TAS is currently preparing an update of the Division of

Solid and Hazardous Waste Management’s (DSHWM) Closure Plan =
Review Guidance of February 8, 1988. In the interim, please

use the following information as an update for risk

assessment information.

For the D.O. DSHWM Group Leaders, I have also attached a copy
of one of the listed documents, U.S. EPA’'s "Superfund
Exposure Assessment Manual" EPA/540/1-88/001, that should be
useful in preparation and review of risk assessments. It
should be used in conjunction with other references discussed
on page 2 of this IO0C.

(I EETEI RS S L AL LSRR RS ERS SRR LR EER R PR E RS EE RS S & ]

Chic EPA, DSHWM, Risk Assessment Closure References
and Interim Guidance

Ohioc EPA adopted the eguivalent of U.S. EPA‘s March 19, 1987,
regulations on December 8, 1988, (see OAC 3745-67-28) °
clarifying that risk assessment may be an option. It is Ohio
EPA, DSHWM, policy to consider risk assessment as a possible
third option for closure for all types of units (See Chio EFA
Inter-0ffice Communication of November 19, 1987, from Ed




Revised Risk assessment Refersnces
May 11, 1990 Page 2

Kitchen, Manager. TAS, DSHWM). Chio EPA wil expect
complete, site-specific demonstrations of p .ectiomn of hur
health and the environment in such closure ins.

An additional closure option, "hybrid clos 2," was propor
by U.8. EPA on March 19, 1987 (52 FR 8712 No further
action has been taken on thls o?tLon and not expected
the near. future. '

The owner/operator has the option to propuse site-spec c,
health-based cleanup targets. Site-specific cleanup ta. _ a2ts
proposals must document that the contaminants left in the
801l will not adversely impact any environmental media
{(ground water, surface water, or atmosphere), and that direct
contact” through dermal exposure, imhalation or ingestion will
not result in a threat to human health or the environment
{e.g., for carcinogens, the excess cancer rate must not
exceed 1 x 10-6 for the entire suite of contaminants, not
each individual constituent, to be left in place; for
non-carcinogens, the hazard index must not exceed one (1)}.
We have been tcld that U.S. EPA is developing a guidance
document for clean closure. Until such a document becomes
available and Chio EPA, DSHWM, acknowledges it as acceptable
to the Agency, closure plan preparers and reviewers should
refer to this memorandum, 52 FR 8704 (March 19, 1987)(U.S.
EPA 1987b), and the draft U.S5. EPA "Surface Impoundment
Clean Closure Guidance Manual®” (October 12, 1987) (U.S. EPA
1987¢c) for guidance. The latter may contain points that have
been updated by other guidance or policy since its release,
and therefore its assumptions should not be used without
checking with the Technical Assistance Section of DSHWM, Ohio
EPA. Also, "RAGS® (U.S. EPA, 1%89%h), "SEAM" (U.S. EPA
1988a) and the "Exposure Factors Handbock" (U.S. EPA 1989d)
are the references that should be used for toxicological
assumptions and exposure assessments. For any points which
require professional judgement, such as exposure assessments,
preparers and reviewers should contact the Technical
Assistance Section of DSHWM, Ohio EPA at 614/644-2956.

Please be aware that the calculated rlsks are cuv ‘lative for
all routes of exposure and hazardous constituent.

Preliminary clean-up targets published in the dra. Surface
Impoundment Clean Closure Guidance Manual (U.S. BX 198%c,
below) are not acceptable without supporting calcu. :tions and
risk analysis. Also, due its lack of completeness. Jhioc EPA




Raevised Risk Assessment Refersnces
May 11, 1980 Page 3

does not conaider the RFI Guidance (U.S. EPA 198%e) to be and
acceptable guidance document for RCRA closures, but it may
provide some relevant basic guidance. Toxicity information
for hazardous. constituents can be obtained through U.S. EPA’s
IRIS (see description below) or U.S. "EPA’s Office of

Solid Waste, Characterization and Assessment Branch, in
Washington, DO, {202) 382-4761 .

Because a risk assessment demonstration is consgidered a clean
closure, no subsequent post-closure monitoring will be
required and the property owner will not be subject to RCRA-
imposed restrictions on the use of the property. Therefore,
risk assessment demonstrations based on site controls (e.g.,
fencing, paving, etc.), self-imposed deed restrictions, and
fate and transport models are unacceptable.

Reference List

References which may be helpful in developing a risk
assesement proposal are as follows:

U.S. EPA. 1985. Toxicology Handbook: Principles Related to
Hazardous Waste Site Investigations. Program #1393,
Subcontract #TES EMI-LS, Contract #68-01-7037, PRC Work
Assignment #135.

U.S. EPA. 1986a. Part II. Guidelines for Carcinogen Risk
Assessment. Federal Register Vol. 51, No. 185, September 24,
1986. pp. 33992-34003.

U.S. EPA. 1986b. Part IV. Guidelines for the Health Risk
Assessment. Federal Register Vol. 51, No. 185, September 24,
1986. pp. 34042-34054. '

U.S. EPA. 1986c. Superfund Public Health Evaluation Manual.
EPA/540/1-86/060. OSWER Directive 9285.4-1. U.S. EPaA,
Office of Emergency and Remedial Response. Washlngton, B.C.

U.S. EPA, 1987a. The Risk Assessment Guldellnes of 1986.
EPA/600/8/87/045. U.S. EPA, Office of Health and
Environmental Assessment, Washington, D.C. (Includes u.s?
EPA 1986a and 1986b above)

U.S. EPA. 1987b. 40 CFR Part 265, Interim Status for Owners
and Operators of Hazardous Waste Treatment, Storage, and
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Disposal Facilities, Final Rule. Federal Register Vol. 52,
NOB 53; MﬁICh 19; 1987; ppe 8704“‘87090

U.8s. EEa;:1937c. -Surface Impoundment Clean Closure Guidance
Manual (Draft). EPA/530-SW-87-022. OSWER Policy Directive

9475.00=-8.c. U.8. EPA, Office of Solid Waste, Washington,
D.C. s

U.5. EPA. 1988a.  Superfund Exposure Assessment Manual.
EPA/540/1-88/001. OSWER Directive 9285.5-1. U.S. EPa, Office
of Remedial Response. Washington, D.C.

U.S5. EPA. 1988b. Risk Assessment Guidelines and Information
Directory. Government Institutes, Inc., Rockville, MD.
{Includes U.S. EPA 1986a and 1986b above)

U.S5. EPA. 138B9a. Ecological Assessments of Hazardous Waste
Sites: A Field and Laboratory Reference Document.
EPA/600/3-89/013. U.S. EPA, Office of Research and
Development, Corvallis Environmental Research Laboratory,
Corvallis,

Oregon.

U.5. EPA. 1989b. Ecological Risk Assessment Methods: A Review
and Bvaluation of Past Practices in the Superfund and RCRA
Programs. EPA-230-03-89-044. U.5. EPA, Office of Policy
Analysis/0ffice of Policy, Planning and Evaluation,
Washington,; D.C.

U.5. EPA. 1989c. Ecological Risk Management in the Superfund
and RCRA Programs, EPA-230-03-89-045. U.S. EPA, QOffice of
Policy Analysis/0ffice of Policy, Planning and Evaluation,
Washington, D.C.

U.S. EPA. 1989d. Exposure Factors Handbook. EPA/600/8-89/043.
U.5. EPA, Office of Health and Environmental Assessment,
Washington, D.C.

U.S. EPA. 1989e. Interim Final, RCRA Facility Investigation
(RFI) Guidance, Volume I of IV, Development of an RFI Work
Plan and General Considerations for RCRA Facility
Investigations. EPA/530-89-031. U.S. EPA, Office of Solid
Waste, Washington, D.(. (See Section 8 - Health and
Environmental Assessment)
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U.S. EPA. 1989f. The Nature and Extent of Ecological Risks at
Superfund Sites and”RCRA Facilities. EPA-230-03-89-043. U.S.
EPR, Office of Policy aAnalysis/Office of Policy, Plannlng and
Evaluation, Washington, D.C. -
U.S. EPA. 1989¢g. Risk Assessment Guidance for Superfund.
Volume ITI. Environmental Evaluation Manual. Interim Final.
EPR/540/1-89/001. U.S. EPA, Office of Emergency and-Remedial
Response, ‘Washington, D.C. .

U.S. EPA. 198%h. Risk Assessment Guidance for Superfund.
Volume I. Human Health Evaluation Manual (Part A). Interim
Final. EPA/540/1-89/002. U.S. EPA, Office of Emergency and
Remedial Response, Washington, D.C.

U.8. EPA. 1989i. Summary of Ecological Risks, Assessment
Methods, and Risk Management Decisions in Superfund and RCRA.
EPA~230-03-89-046. U.S. EPA, Office of Policy Analysis/Office
of Policy, Planning and Evaluation. Washington, D.C. .
In many cases, guidance found in CERCLA guidance may appear
to conflict with RCRA guidance or Ohio EPA, DSHWM, guidance.
In all cases, DSHWM guidance and U.S. EPA (1987b), above,
should be used for the RCRA program. All risk assessment
preparers and reviewers are encouraged to scrutinize U.S. EPA
(1987b) and carefully follow the detailed assumptions for
risk assessment in this reference. OChioc EPA follows the
guidance in this reference.

To obtain the latest descriptive and quantitative information
on hazardous constituents and risk assessment, risk
assessment closure plan preparers and reviewers should refer
to the Integrated Risk Information System (IRIS), which is
prepared and maintained by U.5. EPA as an electronic data
base containing health risk and regulatory information on
specific hazardous constituents. Ohio EPA considers IRIS
data to be acceptable for closure plan risk assessments.

IRIS is accessible by U.5. EPA, Chio EPA and local government
staff, and is available toc libraries, private citizens, and
other organizations by means of Dialcom, Inc.'s Electronic
Mail telecommunication system and the Computer Information
System (CIS). PFor information on access to IRIS, contact
U.S. EPA‘s QOffice of Health and Environmental Assessment in
Washington, D.C.
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Soil Lead Contamination

Surficial soil contaminated with lead presents a unigue
health risk to children because of the possible ingestion o
contaminated soil through their normal exploratory behavior,
coupled in some instances with- pica, and because of the
cumulative nature of lead poisoning.

Currently, there is no verified Reference Dose {RfD) or Risk
Specific Dose (RSD) for lead. The Carcinogen Assessment
Group (CAGY of U.S. EPA’s Office of Research and Development
is evalevating lead as a potential human carcinogen via the
oral route of exposure and is currently working on estimating
a Carcinogenic Slope Factor {CSF) for lead based on current
toxicity studies. The U.S. EPA is also attempting to develop
a REfD for lead based on new toxicologic data on the
non-carcinogenic, neuro-behavorial effects of lead exposure.
It is not likely, however, that either the RfD or the RSD
will be developed and approved soon (U.S. EPA 198%e).

A U.S. EPA, OSWER, Superfund directive (#9355.4-02) of
September 7, 1989, from Henry Longest and Bruce Diamond of
U.5. EPA set forth interim scil cleanup levels for lead at
Superfund sites. It is Ohio EPA, DSHWM'’s policy at this time
that the levels proposed in U.S. EPA’s directive are not
applicable to Chio hazardous waste closures. We expect to
establish a lower cleanup level. In the interim, DSHWM
policy should be that natural background (Mean plus two
standard deviations) or Ohio Farm Soils values (Logan, T.J.
and R.H., Miller. 1983. Background Levels of Heavy Metals in
Ohio Farm Scils. Research Circular 275, Chio State
University, Ohio Agricultural Research and Development
Center, Wooster, Ohio. 15 pp). Again, contact the Technical
Assistance Section, DSHWM, for current policy on this issue.

Please contact me at 614/644-2956 if there are gquestions.

Distribution: Linda Welch, Chief, DSHWM
D.0. DSHWM Unit Supervisors
Dave Sholtis, Asst. Chief, DSHWM
Randy Meyer/Paul Vandermeer, DSHWM
DSHWM Unit Supervisors
Eathy Davidson/Hallie Serazin, DERR
D.0. DSHWM Group Leaders w/SEAM attachment
Barb Bonds, Asst. Chief, DSHWM

EE/as pw3 risklist
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ABSTRACT

The application of soil vacuum extraction (SVE) is conceptually simple. Iis success
however, depends on an understanding of complex subsurface physical, chemical, and
biological processes which unforiunately are seldom appreciated. This is evident in the
execution of many field or pilot scale tests whick often do not generate data applicable at
other sites or which provide insight into the ability of SVE to remediate soils to stipulated
soil based performance standards within a reasonable period of time, This paper provides
recommendations in designing fieid tests to evaluate the applicability and limitations of soil
vacuum extraction under various soil-contaminant conditions.

INTRODUCTION

The ability of soil vacuum extraction (S§VE) to inexpensively remove large amounts of
YOCs from contaminated soils has been demonstrated repeatedly in published case Studies.
However, the ability and time required using SVE to remediate soils to low contaminant
levels often required by state and federal regulators has not been adequately investigated.
Most field studies verify the ability of an SVE system to circulate air in the subsurface and
remove, at least initially, a large mass of VOCs. They do not generally provide insight into
mass transport limitations which eventually limit SVE performance, nor do field studies
generally evaluate methods such as enhanced biodegradation which may optimize overall
contaminant removal. Discussion is presented to aid in conducting field tests whicH better
assess SVE limitations and methods to opiimize SVE application. ‘

DETERMINING CONTAMINANT VOLATILITY
The first step in evaluating the feasibility of SVE application at a hazardous waste site is

to assess contaminant volatility. If concentrations of VOCs are relatively low and the magni-
tude of anthropogenic organic carbon (e.g., "vaste oil) present in the soil is negligible, VOCs




can be assumed (o exist in a thw-phase system (ie., air, water, and soil}, as illustrated in
Figure 1. If soils are sufficiently moist, relative volatlity in a three-phase system can %e
estimated using equation (1) which incorporates the effects of air-water partitioning (Henry
constant) and sorption (soil-water partition coefficient).

- CgfCy= 14(pg Koo fod/Kn) + 8/K, +2)) - (1)

K, = Scil-water partition coefficient

where: Ky = Henry's Constant /
Cy/Ci= Relative Vapor Concentration (mg/om’ s /mg/om’ ) Air = ‘
pg = Bulk Density (g/em®) _ % \1\ \
Koe = Organic Carbon-Water Partirion Coefficieat{cm’) N 3
f,e= Fraction of organic carbon content (g/g) Water — = Soil |
Ki= Henry's Constant (mg/em’ i /mg/en’ e ) Koo =
8 = Volumetric Moisture Content (cmm3/cm®) Figure 1. Three phase system.

a = Volumetric Air Content (cm3/cm?)

Caution must be exercised when using this approach since this relationship was based on
the assumption that soil organic carbon content is greater than 0.1% and the organic carbon
is of natural humic origin. The former assumption is frequently invalid in soils below the
root zone, while the latter assumption may often be invalid at hazardous waste sites in which
organic carbon is of anthropogenic origin,

This approach would also not be valid when soils are extremely dry. Soil moisture may
decrease as air is circulated through soil since water has a vapor pressure of 10 mm Hg at
typical soil temperamres. As illustrated in Figure 2, under low soil moisture conditions,
VOC vapors adsorb directly on soil surfaces where fewer water molecules are competing for
adsorption sites. This increases the magnitude of sorption greatly, thus drastically reducing
volatilization (9). This effect is be reversibie however when soil moisture is increased. The
moisture content at which a decrease in vapor density becomes apparent is often termed the
critical moisture content and is generally defined as being equivalent to a monolayer of
water molecules coating the soil

particles (9). Non Polar - T

The effect of soil moisture
content on vapor sorption is rarely
investigated at vacuum extraction
sites, thus its importance is difficult
to assess. Johnson and Sterrent
{1988) noted that offgas dichlorop-
ropane concenirations were statisti-
cally comelated with ambient air
moisture during SVE operation in
Benson, Arizona. While direct sorp-
tion of vapors on soil surfaces
would appear more likely in arid - 4
areas, it could conceivably be Wer Solid Surface:
important in temperate areas during
warm dry summmers. The effect of Figure 2. Voc adsorption with two moistuze regimes.




moisture comient on contaminant volatility can be assessed by monitoring V
grations in vapor observation wells with concurrent in-situ measurement of moistare
content or matric potential (e.g., neutron probes, tensiometers) in adjacent soils. If a site is
to be covered in an attempt to induce greater lateral subsurface air flow, the effect of the
cover on contaminant volatility through elimination of infiliration and subsequent decrease
in soil moisture content should be monitored over time, especially in arid areas, -

If soils are visibly contaminated or
the presence of immiscible fluids is
spected in  soils b&m on high / K= Soll-waiar parizion cosfichnt
contaminant, total organic carbon, or - Air K Hipnay's Constant
total petroleum hydrocarbon analysis,
contaminants are likely present in a
four phase system as illustrated in
Figure 3. Under these circumstances,
most of the VOC mass will be asso-

[Yow M Lwl

ciated with the immiscible fluid and ~ Water < = Soil -
assuming that the fluid acts as an ideal | neuscrese
solution, volatlization will be '
governed by Raculi's Law,

Figure 3. Four phase system.
Pa= Xa Paa {2)

where:

P4 = vapor pressure of component over solution (mm Hg)
X, = mole fraction of component in solution

P°, = vapor pressure of pure component (mm Hg)

In a four-phase system, contaminant volatility will be governed by the VOC's vapor pres-
sure and mole fraction within the immiscible fluid. The vapor pressure of many compounds
increases substantially with an increase in temperature while solubility in a solvent phase is
much less affected by temperature. This suggests that soil temperamure should be taken into
account when evaluating VOC recovery for contaminants located near the soil surface
{seasonal variations in soil temperature guickly dampen with depth). For instance, if
conducting a field test to evaluate potential remediation of shallow soil contamiriation in the
winter, one should realize that VOC recovery could be substantially higher during summer
months, and low recovery should not necessarily be viewed as SVE system failure.

As vacuum exiraction proceeds, lower molecular weight organic compounds will prefe-
rentially volatilize and degrade. This process is commonly described as weathering and has
been examined both theoretically (1) and in laboratory experiments (6). In the latter, samples
of gasoline were sparged with air and the concentration and composition of vapors were
monitored. Figure 4 illustrates the normalized concentrations of a variety of gasoline constit-
uents as a function of the fractional volume of gasoline remaining in the study. The effi-
ciency of vapor extraction decreased to less than 1% of its initial value even though
approximately 40% of the gasoline remained. The normalized concentration of less volatile
compounds {Le., toluene) increased as shown in Figure 4, due to an increase in their mole
fractions in residual gasoline as the more-volatile components were removed. Theoretical
and experimental work on product weathering indicate the need to monitor specific VOCs of
concem in extraction and observation wells when attempting to evaluate the rate of removal



of specific compounds since
dltecﬂy fr{}m total VOC or total

When assessing contaminant
__wolatility then, one should
determine whether volatility is
controlled by a compound's
Henry's Law Constant an.d
soil-water partiion coefficies
or by its vapor ptessum and
mole fraction in an immiscible
fluid (Lcﬁult's Law). Soils
contamin by bulk spiliage ; . s o

of compound classes s?gg%as Fraction Gasoline Remaining

keiones, ethers, and alcohols Figure 4. Fraction gasoline remaining vs. extraction efficiency.
can be remediated using SVE,

contrary to what one would expect using Henry's Constants or Cg/C, values, because of' their
high vapor pressures and likely presence in soil as a separate phase. Timely remediation is
essential for these types of compounds, however, because of their high solubility and
unretarded transport through soil.

Extraction Efficiency

0

EVALUATING AIR FLOW

Air permeability (ky) in soil is a function of a soil's intrinsic permeability (k) and liquid
content. At hazardous waste sites, liquid present in soil pores is often a combination of soil
water and immiscible fluids. Air permeability {k,) can be estdmated by multiplying a soil is

intrinsic permeability (k;) (cm2}by the relative permeability (k).

Ka =K ke (3)

K, is a dimensionless ratio varying from one to zero describing the variation in air
permeability as a function of air sawration. Equations developed by Brooks and Corey
(1964) and Van Genuchten (1980} are useful in estimating air permeability as a-function of
air saturation or liquid content. Brooks and Corey's equation to estimate relative permea-
bility of a non-wetting fluid (Le. air) is given by:

k=(1-8)° (1-52%) (&)
where:

S =f/e,
Se=(5-5/(1-5) (5)
§ = degree of saturation of wetting fluid
8 = volumetric moisture content
= total porosity
S, = residual saturation -
S. = effective saturation
A = pore size distribution parameter



The pore size distribution par eT
and residual sajuration can be estimated
using soil-water characteristic curves
whick relate wmatric potendal to
volumetric water content. When initially

__developing an estmate of relative
permeability for a given soil texture and
liguid content, values for g, §,, S, and A
can be obtained from the literature. Rawls
arithmetic means for Brook and Corey
parameters for  various USDA soil
textural classes. Figure 5 illustrates g . - =
relative permeability as a function of 0 0.1 02 03 0.4 0.3
volumetric moisture content for clayey Moisture (8)

soils assuming € = 0.475, S, = (0.090, and ] T
A =0.131. Figure 5. Moisture vs, relative permeability ofclay,

0.8

0.5+

0.44

0.2+

Relatlve Permeability (k)

"

Claims have been made that remediation of clayey soils is possible using vacuum extrac-
ton (10). Effective air circulation in clayey soil, though at least in primary porosity, weould
appear unlikely. It seems more likely that airflow in clayey soil is primary through
secondary porosity. Generally, soils with high intrinsic permeabilities are more likely to be
vented effectively due both to the rapidity and uniformity of air flow. In less permeable
media, such as glacial till and clayey soils, secondary permeability or porosity (i.e. fractures)
will dominate air flow. This will result in relatively rapid removal of VOCs present in
preferendal flow areas with much slower removal in areas of lower permeability.

The most effective method of measuring air permeability is by conducting a field
preumatic pump test. Using permeameters or other laboratory measurements may provide
deceptive results as laboratory measurement of air flow in clay may indicate little or no flow
and lead one to believe that vacuum extraction of clayey soils is infeasible because no
macropore flow is observed. Information gained from pneumatic pump tests is vital in
determining site-specific design considerations (e.g., spacing of extraction wells). Selecting
the placement and screened intervals of extraction and observation welis and applied
vacuum rates during a pump test is often based on prior information obtained from other
sites, intuition, and trial and error. While it is acknowledged that this approach is often
necessary, the proper use of appropriate mathematical models may zid, at least initially, in
SVE field test design. The similarity of fluid flow processes of air and water in porous
medium suggests the use of ground water flow models. Three-dimensional ground water
flow models may be preferred over two-dimensional models when air flow in soil has a
substantial vertical velocity component. When considering the use of ground water models
in estimating air flow, the user should be aware that the differential equations govemning
pressure induced flow of gas in soil are nonlinear because of gas density dependency on
pressure, while linear differential equations are typically utilized in ground water flow
models. This does not introduce significant errors into flow and transport estimates however,
until pressure differential exceeds 0.5 atmospheres (7), a much higher vacuum than normally
required for flow and vacuum propagation in unconsolidated medium. However, even in
soils in which vacuum is applied at greater than 0.5 atm, static transient vacuum
measurements at short distances from the extraction well will be well below 0.5 atm, -




EVALUATING MASS

The effects of mass transpon
limitations are usually manifested
by a substantial drop in soil vapor
contaminant concentrations as illus-

__trated in Figure 6 or by an asymp-
totic increase in total mass removal
with operation time. Typacally,
when veating is terminated
increase in soil gas concenu"auon is
observed over time. Slow mass
transfer with respect to advective air
flow is most likely caused by diffu-
sxvc release from differences in

permeability in the column due to
SOII Sﬁ“aﬂgl‘aphlc characteristics, as
lustrated in Figure 7 or diffusive
release from porous aggregate struc-
tres or lenses of lesser permea-
bility as illustrated in Figure 8. The
time required for the remediation of
heterogeneous and fracmured soils
depends directly on the proportion
of contarninated material exposed to
bulk airflow. It would be expected
that the long-term performance of
SVE will be limited to a large
degree by gaseous and liquid diffu-
sion from soil regions not exposed
to direct airflow. Since effective
gaseous diffusion is approximately
10,000 dmes faster than liguid
diffusion, remediation of clayey
soils may be enhanced by
decreasing moisture content to
maximize gaseous diffusion.

Regardless of possible causes,
the significance of mass transport
Limitations should be evaluated
during SVE field tests. This can be
achieved by isolating a small area
of a site and aggressively applying
vacuum extraction until mass
transport Limitations (i.e., Figure 6)
are realized. Isolation can be
achieved by surrounding extraction
wells with passive inlet wells as
shown in Figure 9 to short-circuit
vacuum propagation. (uantifying
the effects of mass transport limita-
tions on remediation time might

5 TRANSFER LIy
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thcn be atteropted by udlizing models : &
rporating mass transfer rate coeffi- €
ments However, using models to estimate Proposed Pilot
remediafion time is anything but straight- ;.
forward o AdestDesign
9 24 &,

- Some practitioners (10) have attempted TR e
0 estimase the req!m’ed remediation time ® Vmﬁuﬁem
by emyolamng observed extraction well o Pussive huiet Wel
offgas concentrations w0 a desired soil e 2 VexWa
level. This 15 accomplished by using the # A
conizmunant’s Hc.nrys Law Constant and Porehole Semmpling Lowioes
soil-water partition coefficient to calculate Ditintin, 1967
a soll-gas concentration in equﬂxbnum with Figure 9. Proposed pilot gest ﬂig{m

a desired final total soil concentration. As

shown in Figure 10, the remediation time required to meet an equivalent soil-gas
concentration is estimated by extrapolating observed extraction well offgas concengrasions 10
the soil-gas equilibrium valve at some point in time. While observation of extraction well
offgas concentrations may provide an overall indication of SVE operation, the use offgas
concentrations o estimmate remediation time appears questionable because:

1. it is assumed that contaminant
volatility is controlled by Henry's
constant and a soil-water partition
coefficient, the limitations of which
were previously discussed; .

2

8

2. the method does not account for
air phase VOC re-equilibradon
caused by mass transport limitations
typically observed in extraction and
observation wells at cessation of
vacuum application, thus providing a
false indication of remediation; and

|

pass,

TCE Concentration (ppmv)

j

3. this procedure utilizes averaged
gaseous concentration levels from
actively operating extraction wells
drawing air from large volumes of @ & 60 0 1
soil. Thus gas levels represent inte- Day of Active Treatment
grated volumes rather than discrete

areas as often required by regulators. Figure 10, Wellhead TCE concentration vs. time.

The discrepancy frequently observed between mass removal predxctcd from equilibrinm
conditions using Henry's Law constants and that observed from laboratory column and field
studies is sometimes reconciled by the use of "effective or lumped” soil-air partition
coefficients. These parameters are determined from laboratory column tests and are then
used for model input to determine required remediation times. While this method does
indirectly account for mass transport limitations, problems may arise when one atternpts 10
quantitatively describe several processes with lumped parameters. One primary concem is
whether the lumped parameter is suitable for use only under the laboratory conditions in
which it was applied, or whether it can be transferred for modeling use in the field.

j=1
o<
=

=




The most direct method of amuntmg for mass mmansport
ly into convective-dispersive vapor (ranspo:

mass transfer coefficients direct]

hxmmu@ns m k0 incorporate

vapor transport models mcormraQng mass transfer coefficients are cmnﬂy not available,
model development in this arez is expected to occur relatively quickly.

[ANCED AEROBIC BIODEGRAD

With the exception of a few field
research projects, socil vacuum
extraction has been applied
primarily for removal of wvolatle
organic compounds from the vadose
zone, However, circulation of air in
soils can be expected to enhance the
aerobic biodegradation of both vola-
tile and semivolatile organic
compounds. One of the most prom-
ising uses of this technology is in
manipulating subsurface oxygen
levels to maximize in-site biodegra-
dation. Bioventing can reduce vapor
treatruent costs and can result in the
remediation of semivolatile organic
compounds which cannot be
removed by physical stripping alone.

SVYE circulates air in soils at
depths much greater than are
possible by tilling, and oxygen trans-
port via the gas phase is much more
effective than injecting or flooding
soils with oxygen saturated liguid
soludons. It is also possible that
enhanced biodegradaton of semivol-
atiles may increase the volatilization
of YVOCs through the biodegradation
of oily material with which the VOCs
are associated.

Hinchee (1989) described the use
of soil vacuum extraction at Hill
AFB, Utah for oxygenation of the
subsurface and the enhancement of
biodegradation of petroleum hydro-
carbons in soils contaminated with
JP-4 jet fuel Fgures 11 and 12
illusirate subsurface oxygen profiles
at the Hill site prior to and during
SVE. It is evident that soil oxygen
levels dramatically increased
following one week of venting. Soil
vapor samples collected from

Dopth (feef)

Dopth (foor)

s 8

]

2

Figure 11. Oxygen concentration in vadose zone
before venting.

Figure 12. Oxygen conceniration in vadose zone
after venting, '



observation wells during periodic vens system shutdown revealed rapid decreases i in oxygen
concentration and comresponding CO- production verifying that acrobic biodegradat

indeed occurring at the site. Laboratory treambility studies using soils from the site demon-
strated in ed carbon-dioxide evolution with increasing moisture content when enriched
with nutrients. It is worthwhile to note that soils at Hill AFB were relatively dry at
commencement of field vacuum extraction indicating, thai the addition of moisture could
perhaps stimulate aerobic biodegradation even further under field operating conditions.

When conducting site characterization and field studies, it is recommended that COy and
(), levels be monitored in soil vapor probes and extraction well offgas to allow the assess-
ment of basal soil respiration and the effects of site management on subsurface biological
activity. These measurements are simple and inexpensive to conduct and can vield a wealth
of information regarding:

1. the mass of VOCs and semivolatiles which have undergone biodegradaton versus
volatilization. This information is crucial if subsurface conditions (e.g., meisiure
content) are to be manipulated to enhance biodegradation to reduce VOC offgas wreat-
ment costs and maximize semivolatile removal,

2. factors liminng biodegradation. If O, and CO, monitoring reveals low O, consump-
tion and CO, generation while readily bicdegradable compounds persist in soils,
further characterization studies could be conducted 1o determine if biodegradaton is
being limited by insufficient moisture content, toxicity {e.g. metals), nutrients, etc.

3. subsurface air flow characteristics. Observation wells which indicate persistent, low
0, levels indicate an insufficient supply of soil gas at that location suggesting the
need for higher extraction well vacuum, the need for additional extraction wells, or
additional soils characterization information to identify arcas with high moistare
content or where immiscible fluids impede the flow of air. In this instance, it may be
necessary to place a high density of extraction wells with corresponding high applied
vacuum and possibly even the use of injection wells to induce air flow in selected soil
areas.

LOCATION AND NUMBER OF VAPOR EXTRACTION WELLS -
One of the primary objectives in conducting a SVE field test is to evaluate the initial
placement of extraction wells to optimize VOC removal from soil. Placement of extraction
wells and selected applied vacuum is largely an iterative process requiring continual re-
evaluation as additional data are collected during remediation. Vacuum extraction wells
produce compiex three-dimensional reduced pressure zones in affected soils. The size and
configuration of this affected volume depends on the applied vacunm, venting geometry
(e.g., depth to water table), soil heterogeneity, and intrinsic (e.g., permeability) and dynamic
{e.g., moisture content) properties of the soil. The lateral extent of this reduced pressure zone
(beyond which static vacuum is no longer detected) is often termed the radius or zone of
influence (RON). Highly permeable sandy soils typically exhibit large zones of influence and -
high air flow rates whereas less permeable soils, such as silts and clays, exhibit smaller
zones of influence and low air flows.



sured or anticipated radii of
mﬂuenoe are often used to Space exirac-

tion wells. For instance, if a ROl is
measured at 10 feet, extraction wells are
placed 20 feet apart. This strategy
though is questionable since as itlus-
__trated in Figures 13 and 14, vacuum
ation (2) and air velocity (12)
e substantm]ly with distance from
an extraction well. Thus, only a limited
volume of soil near an exiraction well
will be effectively ventilated regardless
of the ROL Johnson and Stemret (1988)
describe how the addition of 13 exmac-
tion wells within the ROI of other
extraction wells increased blower VOC
concentration by 4000 ppmv and mass
removal by 40 kg/day. They concluded . S ?

that the radius of influence was not an ¢ 260 40 60 8 100 120
effective parameter for locating extrac- Distance from Vacwsm Well (feer)

tion wells and that operation costs could

be reduced by increasing the number of Figure 13. Vacnum vs. Distance from vacuum well.

extraction wells as opposed to pumping

at higher rates with fewer wells,

Flow Rate (39.2 scfm)
Crawer ot o, 1985

VYacuum (inches H,0)

P

Determining the propagation of

induced vacuum requires conducting I A T S I

pneumatic pump tests in which variation [ A A B

in static vacuum is measured in vapor VA AV ARG

observation wells at depth and distance H Sl

from extraction wells. Locating extrac- / S o e -

tion and observation wells along tran- / AP - -

sects as illustrated in Figure 9 minimizes o = e e a -

the number of observation wells neces- /,/_.,_- ------ - ‘
sary to evaluate vacuum propagation at (e~ = = = - -t -
linear distances from extraction wells. ——— e — o m - ‘
Pressure differential can be observed at et
greater distances than would otherwise ) . - T
be possible in other configuration. Figure 14. Air velocity field near an extraction well.

Propagation of vacuum in soils as a function of applied vacuum can be determined by
conducting pneumatic pump tests with incrementally increasing flow or applied vacuum.
Vacuum is increased after steady state conditions (relatively constant static vacuum meas-
urements in observation wells) exist in soils from the previous applied vacuum. Conductance
of a step pump test will indicate a significant increase in static vacuum or air veloeity with
increasing applied vacuum near an extraction well. However, at distance from an extraction
well, a significant increase in static vacuum or air velocity will not be observed with an
increase in applied vacuum. Pneumatic pump tests allow determination of radial distances

. from extraction wells in which air velocity is sufficient to ensure remediation.

After initial placement of extraction wells has been established based on the physics of
air flow, an initial applied vacuum must be selected to ensure optimal VOC removal. In
regard to mass transfer considerations, the vent rate should be increased if a significant



rresponding mass flux is observed. Even though an increased vent rate may not substan-

i nropasal vacuum with distance, gir velocity will increase nesr the
extraction well. If most contaminants are in more permeable dcp@sim, an ipcrease in applied
vacuum will increase mass removal eventually o a point of diminishing returns or until the
sysiem is lingited by diffusi

During a field test, it is desirable to operate until mass transport limitations are realized
t0 evaluate the long term performance of the technology. This can be achieved by isolating
small selected areas of a site by the use of passive air inlet wells. When asiempting to drive
Smmdﬁuﬁmﬁmmmmmmmhwdmappﬁedmudemhigh
and the distance between passive inlet and extraction wells should be minimized. Too often,
SVE field tests are conducted for relatively short perieds of time (e.g., 2 - 21 days) which
only result in assessment of air permeability and initial mass removal. Longer field studies
(e.g., 6 months - 12 months) enable better insight into mass transfer limitations which even-
tually govern SYE effectiveness.

-
—

SCREENED INTERVAL ‘ -

The screened interval of extraction wells will play a significant role in directing air flow
through contaminated soils. Minimum depths are recommended by some practitioners for
SVE operation 10 avoid short-circuiting of air flow. However, the application of SVE need
not be limited by depth 1o water table since horizontal vents can be used in Lleu of vertically
screened extraction wells to remediate soils with shallow contamination. Extraction wells
generally do not circulate air effectively below their screened interval. For remediation of
highly permeable soils with deep contamination, an exwraction weil should be discretely
screened at the maximum depth of contamination or to the seasonal low water table, which-
ever is shallowesy, to direct air flow and reduce short-circuiting. For less permeable soils, or
for more continuous vertical contamination, a higher and longer screened interval may be
useful. In swratified systems, such as in the presence of clay layers between more permeable
deposits, more than one well may be required, each venting a distinct strata. Screening an
extraction well over two strata of significantly different permeability will result in most air

w5

ity.

During venting, the reduced pressure in the soil will cause an upwelling of the water
table (5). The change in water table elevation can be determined from the predicted radial
pressure distribution. Johnson et al. (1988) indicated that upwelling can be significant under
typical venting conditions. If the water table does rise, and the contaminated zone lies just
above the water table, ground water can then become contaminated, the contaminated soil
zone will become saturated, and overall mass removal rates will be drastically lowered. The
authors suggest maintaining the ground water below the region of contamination to mini-
mize adverse effects of ground water upwelling due to SVE system operation.

flow being directed only in the strata of greater permeat

PLACEMENT OF OBSERVATION WELLS ' P

Observation wells are essential in determining whether contaminated soils are being
effectively ventilated and in the evaluation of interactions among extraction wells. The more
homogeneous and isotropic the unsaturated medium, the fewer the number of vapor moni-
toring probes required. To adequately describe vacuum propagation during a field test,
usually at least three observation well clusters are needed within the ROI of an extracton
well. At least one of these clusters should be placed near an extraction well because of a
logarithmic decrease in vacuum with distance. The depth and number of vapor probes within




a cluster depends on the screened intervals of extraction wells and soil stratigraphy.
However, vcmcal placement of vapor probes might logically be near the soil-water table
interface, soil horizon interfaces, and near the soil surface. As previous mentioned, the use
of air flow modclmg can assist in optimizing the depth and placement of vapor observation
wells and in the interpretation of data collected from these monitoring points.

_ When constructing the observation wells, metal (e.g., brass, aluminum, stainless steel)
" sampling Lines and screens should be utilized instead of teflon or other materials which may
absorb contaminants. Because of contaminant absorption, teflon may impart contaminant
"memory” when sampimg, Also, when constnucting observation wells it is desirable to
minimize vapor storage volume in the screened interval and sample wransfer line. This will
minimize purging volumes and ensure a representative vapor sample in the vicinity of each
observation well.

Analysis of soil gas in an on-site field laboratory is preferred to provide real time data for
implemnmuon of engineering controls and process modifications. It is recommended that
steel canisters, sorbent mbes, or direct GC injection be used lieu of Tedlar bags when
possible because of potential VOC foss through bag leakage or diffusion withia the:teflon
material itself. This problem may lead to erroneous analytical results and the potential of a
false negative indication of scil remediation at low s0il gas concentrations.

USE OF PASSIVE OR ACTIVE INJECTION WELLS WITH OR WITHOUT
SURFACE SEALING

surface covering or sealing in combination with passive or active air injection has been
utilized to promote horizontal air flow or to force air through preumatically resistant soil.
Injection wells are typically placed at the perimeter of a site, while extraction wells are
placed in areas of high contamination. The usefulness of surface barriers is disputable. In
Crow et al. (1987), the effectiveness of passive air inlet wells with an impermeable cover
was evaluated by measuring flow into the inlet wells as a fraction of flow from extraction
wells at three flow rates. The air inlet wells comprised only a small fraction (9.2, 9.5 and
10.8%) of the total exhaust. The most significant impact on vacuum extraction from surface
sealing may be a decrease in soil moisture content due to decreased infiltration. This would
have 2 positive effect on air conductivity but potentiaily a negative effect on microbial
activity and VOC sorption. The effect of surface sealing and air injection can be evaluated
by conducting pneumatic pump tests with the inlet wells closed and open. Air flow into the
inlet wells can be measured with 2 hot wire anemometer to determine the percentage of
extracted air originating at the inlet wells. It is recommended that when one elects to use
engineering modifications such as covers in a SVE system, that their effectiveness be
demonstrated during a field test so such results may assist others in determining whether to
use similar engineering modifications during SVE operation at other sites.

SUMMARY/CONCLUSIONS #

While the application of soil vacuum extraction is conceptually simple, its success
depends on understanding complex subsurface physical, chemical, and biological processes
which provide insight into factors limiting SVE performance. Optimizing SVE performance
is critical when attempting to meet sdpulated soil-based clean-up levels required by
regulators. The first step in evaluating SVE application is t¢ assess contaminant volatility.
Volatlity is a function of a contaminant’s soil-water partition coefficient and Henry's
constant if present in a three-phase system, and a2 contaminant's vapor pressure and mole



immiscible ﬂmd.,, lf present in a four phase system. Volaglity is greatly
Whm 115 amne X PETTe ; S, IQW@' moleculiar

mpounds and increasing mole fractions of heavier -~--m_n--- affect
observed @ﬂ'ga.s concentrations. Understa nding contaminant volatility is pecessary when
attempting to utilize offgas vapor concentrations as an indication of SVE progress.
"~ The significance of mass transport limitations should be evaluated during SVE field
iests. Long term performance of SVE will most likely be limited by dlffusnon from soil
regions of lesser permeability which are not exposed to direci 1S POL
assessed by isolating & small area of a site and aggressively applymg vacuum
extraction, Smaphsuc methods to evaluate remedi

-

ation time as described by Terra-Vac
(1989) should be avoided. One of the most promising uses of vacuum extraction is in manip-
ulating subsurface oxygen levels to enhance biodegradation. When conducting field studies,
it is recommended that CO, and O, levels be monitored in vapor probes 10 evaluate the

feasibility of VOC and semivolatile contaminant biodegradation.

-
—

Air permeability in soil is 2 function of a soil's intrinsic permeability and liguid content
Relative permeability of air can be predicted using relationships developed by Brooks and
Corcy (1964) and Van Genuchten (1980) The most effective method of measuring air

ermeability is by conducting pneumatic pump tests. Information gained from prieumatic
pump tests can be used to determine site-specific design considerations such as the spacmg
of extraction wells. Measured or anticipated zones of influence are not particularly useful in
spacing extraction wells. Extraction wells should be located to maximize air velocity in
contaminated soils. Pneumatic pump tests with i increasing applied vacuum may be useful in
determining radial distances from extraction wells in which air velocity is sufficient to
ensure remediation. Extraction wells generally do not circulate air effectively below their
screened interval. Screened intervals should be located at or below the depth of contamina-
ton. In stratified soils, more than one well may be necessary to ventilate each sirata. At least
three observation well clusters are usnally necessary to observe vacuum propagation within
the radius of influence of an extraction well. Logical vertical placement of vapor probes
might be near the soil-water table interface, soil horizon interfaces, and near the soil surface.
Teflon should be avoided when constructing vapor probes and for storage of gas samples.
Lastly, the effect of engineering modifications such as surface sealing should be demon-
strated during a field test to assist others in determining whether to use similar modifications
at other sites.

DISCLAIMER

This paper has not been sujected to Agency review and therefore does not necessarily reflect
the views of the U.S. Environmental Protection Agency.
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State of Ohio Environmental Protection Agency d

P.0. Box 1049, 1800 WaterMark Dr. -
Columbus, Ohio 43266-0149 OFFICE OF RCRA
WASTE MANACEMENT DIV ION

EPA, REGION V

Richard F. Celeste
Governor

June 11, 1990 Re: Vernitron Piezoelectric
U.S. EPA ID No.: 0HD052324290
Ohio Permit No.: 02-18-0649
Amendment to Closure Plan

Vernitron Piezoelectric T8 A
Attn: Mr. Ron Roch : ftu\

232 Forbes Road

Bedford,.Ohio 44146

L

-

Dear Mr- Roch:

A public notice acknowledging the Ohio EPA's receipt of an amendment to the
closure plan for Vernitron Piezoelectric located at 232 Forbes Road, Bedford,
Ohio will appear the week of June 11, 1990, in the Plain Dealer, Cleveland,
Ohio. The Director of the Ohio EPA will act upon the amendment to the closure
plan request following the close of the public comment period, July 17, 1990,

o
Copies of the amendment to the closure plan will be available for public
review at the Cleveland Public Library, 325 Superior Avenue, Cleveland, Ohio
44114 and the Ohio EPA, Northeast District Office, 2110 East Aurora Road,
Twinsburg, Ohio 44087. ¥

I may be contacted at (614) 644-2977 if you have any questions concerning this
matter. 4

Very truly yours,
# i

7 ~ (:j)
/Wu..;_{g < O, W

Thomas E. Crepeau, Manager
Data Management Section
Division of Solid & Hazardous Waste Management

TC/RS/ds

cc: Lisa Pierard, U.S. EPA, Region V
Randy Meyer, Ohio EPA, DSHWM, RCRA TAS
Greg Taylor, Ohio EPA, DSHWM, NEDO

2518R(56)



BUBLIC NOTICE Cuyahoga County
RECEIPY OF AMENDMEMT TO HAZARDOUS WASTE CLOSURE PLAN

For: Vernitron Piezoelectric, 232 Forbes Road, Bedford, Ohio 44146, U.S. EPA
ID No.: OHDO52324290, Ohic Permit Ho.: 02-18-0649. Pursuant to 0AL Rule
3745-66-10 thru 17 and 40 C(FR, Subpart &, 265.110 thru 117, the Ohio
Environmental Protection Agency {(Ohioc EPA) 1is hereby giving notice of the
receipt of an amendment to the Hazardous Waste Facility Closure Plan for
Hazardous Waste Storage Areas for the above referenced facility. Ohic EPA is
also giving notice that this facility is subject to a determination concerning
corrective action, a requirement under the Hazardous and Solid Maste
Amendments of 1984, which concerns any possible uncorrected releases of
hazardous waste or hazardous censtituents to the environment from any current
or previcus solid waste management units at the above facility. A corrvective
action determination 1s required from hazardous waste facilities intending to
close.

Copies of the facility's Amendment to the Closure Plan will be available for
public review at the {leveland Public Library, 325 Superior Avenue, Cleveland,
Ohic 44114 and the Ohio EPA, HNertheast District Office, 2170 East Aurora
Read, Twinshurg, 0Ohic  44087. Comments concerning the Amendment to the
Closure Plan or factual information concerning any releases of hazardous waste
or hazardous waste constituents by the above Tacility regquiring corrective
action should be submitted within 30 days of this notice to: Ohio
Environmental Profection Agency, Div. of Solid & Hazardous Waste Mgmt., Data
Management Section, Atin: Thomas £. Crepeau, Box 1049, Columbus, Ohio
43266-0149.



FUBLIC WOTICE Cuyahoga County
RECEIPT OF HAZARDOUS WASTE CLOSURE PLAN

For: Vernitron Piezoslectric Division, US EPA ID No.: OHDOS52324290, 232 Forbes
Road, Bedford, Ohio 44745, Pursuant to DAC Rule 3745-66-10 thru 17 and 40 CFR,
Subpart G, 2865.110 thru 117, the Ohio Epvironmental Protection Agency (Ohic EPA)
is hereby giving notice of the receipt of a Hazardous Waste Facility Closure
Plan for the above referenced facility. Ohio EPA is also giving notice that
this facility 1s subject toc a determination concerning corrective action, a
requirement under the Hazardous and 30l1id Waste Amendments of 1984, which
concerns any possible uncorrected releases of hazardous waste or hazardous
constituents to the environment from any current or previous solid waste
management units at the above facility. A corrective action determination

is required from hazardous waste facilities intending to clase.

Copies of the facility's Closure Plan will be available for public review
at the Cleveland Public Library, 325 Superior Avenue, Cleveland, Ohio 44114,
and the Ohigo EPA, Northeast District O0ffice, 2110 E. Aurgra Road, Twinsburg,
Ohio  44087.

Comments concerning the Closure Plan or factual information concerning any
releases of hazardous waste or hazardous waste constituents by the above
facility requiring corrective action should be submitted within 30 days

of this notice to: Ohio Environmental Protection Agency, Div. of Solid

& Hazardous Waste Mgmt., Program Planning and Management Section, Attn:
James F. Flautt, Box 1049, 361 E. Broad Street, Columbus, Ohio 43216-10489.

2



VERNITRON CORPORATIOIN
645 MADISON AVENUE, NEW YORK, NY 10022 [ (212) 593-7900 O FAX: (212) 754-6348

February 20, 1990 _Z}f‘p ngél

EXECUTIVE OFFICES 3 Q_

BY TELECOPIER EM ™00 290

Mr. Tom Crepeau L=
State of Ohio Environmental Protection Agency

PO Box 1049 OFFIC;

1800 WaterMark Drive Waste Manag
Columbia, OH 43266-0149 LS. ERA

Dear Mr. Crepeau:

I refer to the letter dated January 8, 1991 of Richard L.
Shank to Mr. Ron Roch of the Vernitron Piezoelectric Division
regarding the closure plan submitted by the Division on December
19, 1989. A copy of Mr. Shank's letter is attached. As stated in
Mr. Shank's letter, the Division has 30 days from the date of
receipt of his letter (which was January 28, 1991) to submit a
modified closure plan addressing the deficiencies enumerated in Mr.
Shank's letter. Further to our conversation last week, I hereby
formally request a 60-day extension of time, until April 28, 1991,
to submit a modified closure plan. Kindly confirm in writing that
this is acceptable.

I look forward to working with you on this matter.
Sincerely,
g/fi’éw'f Lz%u'?eéw / hx_.L_/
Elliot Konopko

EK:mh
Attachment

cc: Joel Morbito
Lisa Pierard u/ e Cfrq{
Greg Taylor
Paul Vandermeer
Richard L. Shank



Statz of Qhla Envireunental Protection Agency

5 0. Bax 1048, 1800 ‘WaterMark Or. , Siomara £ Cateste
Columbus, Ohio 43268-0149 T Gavernar

CERTIFIEZD MAIL
JAN 23 19g NCTICE OF DEFICIENCY

Janyary &, 1791

Mr. Ron FRogh

Varnitron Plezogelschiric Divisicon
232 Porbes Road

Bedford, Qhio 44148

RE: CLCOSURE ?7LAM

Vernltran Piezselectric Diviaion
QED 052 324 290

Dear Mz, Roch!:

On December 19, 1989, Ohic EPA racelved from Vernitzen
Flezcelectzic Division 2 closguzs plan for a drum storage arsa
located at 232 Forbes Road, 3Badfozd, Ohico.

Thiz ¢losuze plan was submitted pursuant to Rulse 3743-66-12 of
the Qhic Admindistrative Coda (CAC) in crder teo demonsatrats that
the Vernitron Plezgelectric Division proposal for closura
coamplies with the recuirements of OAC Rulesg 3745-66-11 and 3745~
66~12,

The public was given the opportumity to submit written comments
regarding 2he clesure plan in accordancse with CAC Rule 3745-66-
12. The public comment period exteanded from June 11, 1220
throush July 17, 1990. No public comments were rascaived by Chigs
EF R, .

Pursuant z¢ QAC 3743~66-12(D) {4), I am providing veu with =
statemant of deficiancies in the plan, sutlined in Attachment A.

Please take nctice that OAC Rule 3745-96-12 reguizes zhat a
madified clogure plan addresasing the deficiencies enumeratad in
Athachment A be zubnitied zo %he Dizsc=sr of the Chioc ZFA fox

.

approval within thizty (30) davs of the

HOOTHOAIZE I5ET TS
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Mr. Roch
Fage Two

recelipt of this lether., The modified cicsure plan should ke
submitted to: Ohic Eavironmental Protection Agsnoy, Division of
Solid and Hazardous Waste Managemsnt, At:zn: Thomas Czrepeau,
Managezr, Dats Management Sectlon, F.Q, Box 1049, Columbpus, Qhic
43266~0149. A copy should also be sent to: Greg Taylor,Okio
EPR, Wortheast Distrieck COFffica, 2110 East Aurcrsa Road, Twinsbury,
Ohic 44087.

Upon review of Lhe resubmitted plan, I will prepazre and Llssue
aither a draft cor a final acticn approving or modifyving such
plan. If you wigh to arrange a meeting to digcuss your responsas
to this Netice of Deficiency, pleass contact Paul Vandsrmess,
Chio EFA, DSHWM, Central QOffice (814} 844~295¢ cr Greg Taylor at
(218} 423-9171.

Diractar
RLS/F¥V/pas
cc:  Tom Crepeau, DSHWM, Cemtral File, Ohic EZPA L YY-2A229

Liga Plerard, USEFPA, Region ¥

Joel Morbita, USEFA, Ragion V

rag Tayler, NEDO, Chio ZBA
Panl.Vandermesr; 00, Ohio EFA ,
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TOXCON "

September 7, 1989

Ms. Rebecca Strom

Waste Management Division
U.5. EPA, Region V

230 South Dearborn St.
Chicago, Illinois 60604

Re: Vernitron Piezoelectric Division

Reguest for Extension for Submittal of Amended Closure Plan
USEPA ID No. OHD052324290

Dear Ms. Strom:

This letter is written on behalf of Vernitron Corporation
relating to the Vernitron Division of Morgan Matroc in Bedford,
Ohic (Vernitron). This plant was owned until July 27, 1989 by
Vernitron Corporation. The plant is now owned by Morgan Matroc
Corporation, however, Vernitron is contractually responsible for
certain on-site clean-up efforts.

Herein, Vernitron requests an additional sixty days to complete
and submit the amended closure plan for this facility. The
existing deadline of September 8, 1989 for the submittal of the
amended closure plan is requested to be extended to November 9,
1989. The delay for the submittal of the amended closure plan is
caused by time delays in receiving analytical results from the
laboratory and delays 1in receiving vendor information for
remediation eguipment.

Several phases of sampling have been accomplished by Vernitron
since August, 1988 and have helped in defining the extent of
elevated levels of lead and solvents in the soil and ground
watar., The rasults of the most recent «oil and ground water
investigations that were completed in July, 1989 will be
submitted to the U.S. EPA and Ohlo EPA on November 8, 1983 along
with the amended closure plan.

At this time the boundaries of the elevated lead and solvents
concentrations have not been completely defined in all areas of
the former hazardous waste storage area. However, adedgquate
information is now available to develop an amended c¢losure plan
and Vernitron has concluded that it is prudent to change now from
investigation to remediation.

Air Poliution Control 3334 Richmond Ave., #2006
Toxic Chemicals Houston, Texas 77088
Process Engingering (713) B20-7687

Fax: (713) 524-9866



Ms. Rebecca Strom
September 7, 1589
Page Two

Vernitron plans to submit a closure plan that will involve a
combination of scil removal and in-situ site remediation. The
soils with levels of lead which cause the scil to be EP Toxic
will be removed. Then a system of gas venting wells will be
installed to remove the chlorinated solvents from the soils. 1In
addition, a system of ground water recovery wells will be
installed and the use of an air stripper is proposed to remove
the chlorinated solvents from the ground water. Details will be
submitted on or before Novembar 8, 1039.

Should you have any questions or regquire further information as
you review our regquest, please contact either Marten Mosis or me.

Regards,

Robert Finkelstein )
Engineer

cc: G. Taylor, Ohio EPA
R. Roch, Vernitron
T. Crepeau, Chio EPA
B. Coyle, Vernitron
W. Ragals, Vernitron
K. Berlind

e:\verniti\strom3



OhicEPA !

State of Ohio Environmental Protection Agency

P.O. Box 1049, 1800 WaterMark Dr. : R
Columbus, Ohio 43266-0149 iEnard £ Celests

Governor

CLOSURE PLAN EXTENSION APPROVAL

CERTIFIED MAIL \]QBE,@ EMH E@

AUG 1'7\989 Re: Closure Plan Extension Request
Vernitron Piezoelectiric

OFFICE OF RCRA OHD 052 324 290 5D, A

WASTE MANAGEMENT DIVISION ‘ k

EPA, REGION V Dor

August 14, 1989

Mr. Ron Roch
Vernitron Piezoelectric
232 Forbes Road
Bedford, Ohio 44146

Dear Mr. Roch:

On March 14, 1989, Vernitron Piezoelectric submitted a request for an
extension to the closure period specified in the approved closure plan for 180
days. The extension request was submitted pursuant to OAC Rule 3745-66-13(B)
as closure will require longer than the 180 days period specified in OAC Rule
3745-66-13. Vernitron Piezoelectric has requested this extension due to the
need to complete determination of the extent of contamination around the drum
storage area.

Therefore, closure of the drum storage area will require greater than 180 days
because of the discovery of contaminated soils. Vernitron Piezoelectric will
continue to take all steps to prevent a threat to human health and the
environment from the closed but inactive waste management unit per OAC Rule
3745-66-13(B)(2).

The public was given the opportunity to submit written comments regarding the
request for an extension to the closure period for Vernitron Piezoelectric in
accordance with OAC Rule 3745-66-13. The public notice appeared in the week
of April 24, 1989, in the Cleveland Plain Dealer. No comments were received
in this matter.

An extension of time allowed for closure is hereby granted through SeptémbEr
8, 1989 when the amended closure plan becomes due.

Please be advised that approval of this closure extension request does not
release Vernitron Piezoelectric from any responsibilities as required under
the Hazardous and Solid Waste Amendments of 1984 regarding corrective action
for all releases of hazardous waste or constituents from any solid waste
management unit, regardless of the time at which waste was placed in the unit.

| caortfy this to be a true and accurate copy of the min &ﬁM‘ Pm;:ﬁlm Aﬂﬂﬂﬂ

cfficial document as filed in the records of the Ohio

Environmental Protection Agency. HTH‘H] I]IHE:“]H‘S Jﬂ“ﬂm\l
By: TOA\JQ 6)@1’\_\) Date 8'14‘29 AUG 141989




When closure is completed, the Ohio Administrative Code Rule 3745-66-15
requires the owner or operator of a facility to submit to the Director of the
Ohio EPA certification by the owner or operator and a registered professional
engineer that the facility has been closed in accordance with the approved
closure plan. The owner or operator certification shall follow the format
specified in OAC 3745-50-42(D). These certifications should be submitted to:
Ohio Environmental Protection Agency, Division of Solid and Hazardous Waste

Management, Attn: Tom Crepeau, Data Managemeni Seclion, P.0. Box 1049,
Columbus, Ohio 43266-0149,

You are notified that this action of the Director is final and may be appealed
to the Environmental Board of Review pursuanl to Section 3745.04 of the Ohio
Revised Code. The appeal must be in writing and set forth the action
complained of and the grounds upon which the appeal is based. It musi be
filed with the Environmental Board of Review within thirty (30) days afler
notice of the Director's action. A copy of the appeal musit be served on the
Director of the Ohio Environmental Protection Agency and the Environmental
Enforcement Section of the Office of the Attorney General within three (3)
days of filing with the Board. An appeal may be filed with the Environmental
Board of Review at the following address: Environmental Board of Review, 250
East Town Street, Room 101, Columbus, Ohio 43266-0557.

Sincerely,

Rieffard L. Shank, Ph.D.
Director

RLS/PV/pas

cc: Tom Crepeau, DSHWM Central File, Ohio EPA
Lisa Pierard, USEPA, Region V
Greg Taylor, NEDO, Ohio EPA
Paul Vandermeer DSHWM, CO, Ohioc EPA
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Robert Finkelstein, Engineer
Vernitron Piezoelectric Division
232 Forbes Road

Bedford, Ohio 44146

> RE: Closure Plan Extension
Vernitron Piezoelectric Divisian
Bedford, OQhio
OHD 052 324 290

Dear Mr. Finkelstein:

This is in response to your December 21, 1988, letter, which requested an
extension of the deadline for the closure for the above-referenced facility.
The extension request was submitted pursuant to 40 CFR 265.113(b)(1), because
elevated levels of metals and organics were found in the soil and asphalt left
in the outside container storage area.

The United States Environmental Protection Agency (U.S. EPA) has reviewed your
request and it appears to be justified to facilitate cleanup, which was
discussed in your partial closure activities report. The U.S. EPA is granting
a 180-day extension from the original approved closure date, which was
September 9, 1988. The new deadline for closure is now March 9, 1989,

If you have any questions pertaining to this extension, please contact
Ms. Anita L. Boseman of my staff, at (312) 353-4734.

Sincerely,

Basil G. Constantelos, Director
Waste Management Division

cc: Gregory Taylor, OEPA-NEDO
Randy Meyer, OEPA
Tony Sasson, OEPA
Cas Stevens, Vernitron
Ronald Roch, Vernitron
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TOXCON e v

December 16, 1988

Ms. Rebecca Strom

Waste Management Division
U.S. EPA, Region 5

230 South Dearborn St.
Chicago, Illinois 608604

Re: Vernitron Piezoelectric Division
Request for Extension for Partial Closure Deadli
USEPA ID No. COHD0O52324290

Dear Ms. Strom:

This letter is written on behalf of Mr. Ron Roch, Plant Manager
of Vernitron Piezoelectric Division in Bedford, Ohio (Vernitronj.

The Partial Closure Plan as modified and approved by the Chio EPA
on May 7, 1987 and approved by the U.S5. EPA on June 9, 1988 was
implemented at Vernitron Piezoelectric Division in Bedford, Ohio
in August, 1988. Additional closure activities and soil
investigations were implemented in November, 1988 to address
concerns that arose during the August, 1988 clean-up activities.

Due to unexpected investigation results from the August and
November, 1988 clean-up activities, the partial closure of the
former outside storage area for hazardous waste cannot be
completed within the time frame proposed in Vernitron's Partial
Closure Plan as approved and modified by the Ohio EPA and the
U.5. EPA. '

An extension of 180 days from today is requested to ensure that
the investigative, analytical, and clean closure activities are
performed properly and completely. An amended partial closure
plan will be submitted for approval to the Chio EPA and the U.S.
EPA by January 31, 1989.

Please notify Marten Mosis or myself when a determination on this
extension request is made.

Regards,
7
SR |
-7 ff&iﬁ%/g&’%&ﬁ% ot

Robert Finkelstein

cc: G. Taylor, Chio EpA
R. Roch, Vernitron
T. Crepeau, Ohio EPA
B. Coyle, Vernitron
W. Ragals, Vernitron

e:\vernit\strom

Air.Pollution Control 3334 Richmond Ave., #200
Toxic Chemicals Houston, Texas 77098
Process Engineering (713) 520-7667

Fax: (713) 524-9866
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November 4, 1988

Ms. Rebecca Strom

Waste Management Division
United States Environmental Protection Agency, Region 5
230 South Dearborn St.
Chicago, Illinois 60604

Re: Partial Closure Project
Vernitron Piezoelectric Division
232 Forbes Road
Bedford, Ohio

Dear Ms. Strom:

Vv;-
The Partial Closure Project at the Vernitron Plezoeleé%}u Sfon

Division (VPD) facility in Bedford, Ohio was implemented durlng
the week of August 22, 1988 accordlng to Vernitron’s December 15,

1986 Partial Closure Plan as approved and modified by the Ohio
EPA on May 7, 1987 and approved by the U. S. EPA on June 9, 1988.
The attached report discusses the partial closure activities,
analytical data, and recommendations of investigative activities

VPD proposes to implement upon receipt of approval from you and
Ohio EPA.

In addition to the investigative activities discussed in the
report, VPD proposes to screen soils in the areas where asphalt

has been removed using an HNU photoionization detector. If
volatiles are detected, the affected soils will be excavated and
added to the already excavated soils for disposal later. VPD

plans to do the screening and any necessary excavation on
November 14, 1988.

Should you have any dquestions or require additional information
please call me.

Regards, = AR TR

Robert Finkelstein
Engineer 1 & EPA REGION Y

cc: Roch, Vernitron
Stevens, Vernitron
Coyle, Vernitron
Ragals, Vernitron

Taylor, Ohio E.P.A.

aEpow

Air.Pollution Control 3334 Richmond Ave., #200
Toxic Chemicals Houston, Texas 77098
Process Engineering (713) 520-7667

Fax: (713) 524-9866
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November 4, 1988

Gregory Taylor

Environmental Scientist

Division of Solid and Hazardous Waste Management
Ohio EPA, North East District Office

2110 East Aurora Road

Twinsburg, Ohio 44067

Re: Partial Closure Project fidi = L _
Vernitron Piezoelectric Division = )
232 Forbes Road T '
Bedford, Ohio iy | ¢

U. S. EPa, REGic
SuA, REGION |
WmhukmS .

Dear Mr. Taylor:

The Partial Closure Project at the Vernitron Piezoelectric
Division (VPD) facility in Bedford, Ohio was implemented during
the week of August 22, 1988 according to Vernitron’s December 15,
1986 Partial Closure Plan as approved and modified by the Ohio
EPA on May 7, 1987 and approved by the U. S. EPA on June 9, 1988.
The attached report discusses the partial closure activities,
analytical data, and recommendations of investigative activities
VPD proposes to implement upon receipt of your approval.

In addition to the investigative activities discussed in the
report, VPD proposes to screen soils in the areas where asphalt
has been removed using an HNU photoionization detector. If
volatiles are detected, the affected soils will be excavated and
added to the already excavated soils for disposal later. VPD

plans to do the screening and any nhecessary excavation on
November 14, 1988.

The report recognizes the need to obtain a waste classification
for the excavated asphalt pile. We request a waste
classification from Ohio EPA for this material.

We would like to meet with you on Tuesday, November 15, 1988 in
the morning (8:00 AM, if possible) to discuss the investigation
plans and to obtain your comments. At that time, we can share
with you our findings from our November 14, 1988 efforts.

Air Pollution Control 3334 Richmond Ave., #200
Toxic Chemicals Houston, Texas 77098
Process Engineering (713) 520-7667

Fax: (713) 524-9866



‘Should you have any guestions or require additional information
.fpleasa call nme.

Regards, :ﬂ

/M,;%/wg&.

: Robert FIHREIStEln o - X
”Englneer' SRR .

. ec: R. Roch, Vernitron
© | C. Stevens, Vernitron
. B. Coyle, Vernitron
W. 'Ragals, Vernitron
R. Strom, U.S.E.P.A.
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CERTIFIED MAIL P#707 061 653 5H-12
RETURN RECEIPT REQUESTED

Cas Stevens, Safety Director
Venitron Piezoelectric Division
Venitron Corporation

232 Forbes Road

Bedford, Ohio 44146-5478

RE: Closure Plan
Venitron-Piezoelectric
Division
OHD 052 324 290

Dear Mr. Stevens:

The United States Environmental Protection Agency (U.S. EPA) recejved a copy of
the above-referenced facility's closure plan on June 11, 1987. This plan was
previously submitted to the Ohio Environmental Protection Agency (OEPA) on
December 15, 1986, The plan concerned the closure of an indoor hazardous waste

storage area and an outdeor hazardous waste drum storage area located at the
facility.

The public was given the opportunity to submit written comments regarding the
closure plan of Venitron Piezoelectric, in accordance with 40 CFR 265.112. Mo
comments were received by the OEPA in this matter.

The OEPA approved the plan, conditionally, in a letter dated May 7, 1987. The
U.S. EPA approves the closure plan submitted by Venitron Piezoelectric, with
the conditions stipulated by the OEPA letter on May 7, 1987.

If you have any further questions, please contact Ms. Rebecca Strom of my
staff, at (312) 886-6194,

Sincerely,

Basil G. Constantelos, Director
llaste Management Division

cc: Randy Meyer, OEPA
Tony Sasson, OEPA
Debbie Berg, OEPA-NEDO
bcc: File
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/) Vernitron Piezoelectric Division WAY 2 71988
232 Forbes Road / Bedford, Ohio 44146 / (216) 232-8600 £ 20 ey =

May 24, 1988 ST WMDes <

EPA; EE\‘M-'A i

Mr. George Hamper, Chief

Waste Management Division
Technical Programs Section

Ohio Unit, USEPA, Region V, 3HS-13
230 South Dearborn Street
Chicago, IL 60604

Dear Sir:

Please advise us of Lhe status of the Vernitron Piezoelectric Division
Hazardous Management Pian, revised 12/10/86, that was sent to you

June 4, 1987. {copy of cover letter attached). This plan contains the
OHIOEPA conditional approvai for a partial closing of the Vernitron
Piezoelectric Division hazardous waste storage areas to allow changing our
permit status to Generator. (copy of OHIOEPA conditional approval attached)

We are anxious to complete this change in our permit status.

Sincerely,

oo oo

Cas Stevens
Quality Control Manager

Attachments: Cover letter dated June 4, 1987
OHIOEPA Conditional Apmmva‘lﬁ dated May 7, 1987

Copies:
Ms. Deborah Berg, District Supervisor
Ohio EPA Northeast District Office

Mr. Nea! Winnig, Vernitron Corporation

Ms. Pat Martel, Vernitron Corporation

Mr. Robert Finkelstein, Toxcon Engineering Company
Mr. Ronald Roch

Mr. Kennetn Kupcak




(\b/‘ Vernitron Piezoelectric Division
232 Forbes Road / Bedford, Ohio 44146 / (216) 232-8600

June 4, 1987 ﬂ;

Mr. George Hamper, Chief :ﬂ}iﬁ,¥wm}“ e
Waste Management Division s ngs;;u“iHbJ
Technical Programs Section vl “rHEGK}f v

Ohio Unit, USEPA, Region V, 5HS-13
230 South Dearborn Street
Chicago, IL 60604

Dear Sir:

I am sending you a copy of the Vernitron Diezoelectric Division
Hazardous Management Plan, revised 12/10/86. This Plan contains
an outline and conditional approval, Chio EPA, for a partial
closing of Vernitron Piezoelectric Division's hazardous waste
storage areas to allow changing our permit status to Generator.

The authorization for submitting this Plan to you for vour
approval is contained in the Ohio EPA Letter of Conditional Approval
dated May 7, 1987 (see VPD Partial Closure section).

Sincerely,

(gfé'JekfuLW;;;'

Cas Stewvens
Quality Control Manager

Attachment: Vernitron Piezoelectric Division Hazardous Management
Plan

Copies (ILetter of Transmittal only) to:
Mr. Thomas Crepeau
Rebecca Strom, USEPA, Region V
Debby Bergqg, Chio EPA, NEDO



State of Ohiv Environmental Protection Agency

PO, Box 1049, 361 E. Proad Street ' Richard F. Celeste
i . Columbus, Ohio 43266-104% - Govemnor
z {614) 466-8565 . '

£ CERTIFTIED MAIL

May 7, 1987 Re: CLOSURE PLAN
VERNITRON PIEZOELEGRIC
0HD052324290/02- %“‘- )

Mr. Cas Stevens, Safety Birector

Vernitron Piezeelectric Division s
Vernitron Cerporation ;,{?\

232 Forbes Road cﬁfﬂﬁ%%
Bedford, Ohio 44745-5478 T R

Mr. Stevens:

dn December 15, 1986, Vernitran Plezoelectric Division submitted to Uhﬁo EPA a closure
plan for an indoor hazardous waste storage area and an outdoor hazardous waste drum -
storage area. These areas are lccated at 232 Forbes Road, Bedford, Ohio. Revisions to
the closure pian were received on March 12, 1987, The ciosure pian was submitted
pursuant to Rule 3745-66-12 of the Chio Administrative Code (0AC) 1in order to
damanstrate that Vernitron's proposal for closure compiies with the requirements of CAC
Rules 3745-66-71 and 3745-858-12.

The public was given the opportunity to submit written cemments regarding the cliosure
plan of Vernitran Piezoelectric in accordance with 0AC Rule 3745-86-12. No comments
were recetved by Ohio EPA in this matier.

Based upon review of the company's submittal and subsequent revisions, I cenclude that
the closure plan for the hazardous waste facility at Vernitron Piezoelectric meets the
performance standard contained in OAC Rule 3745-66-11 and complies with the pert1nent
parts of OAC Rule 3745-86-12.

The closure plan submitted to Ohio EPA by Vernitron Piezoelectric is hereby approved
with the following conditions:

1. The facility map received by the Ohio EPA Northeast District Office (NEDO), Divisien
of Solid and Hazardous Waste Management (DSHWM), on March 12, 1987, shall be
incorporated ﬂnto the.part1a1 c1osure p1an. ' L

2. This closure plan approval sha11 address only the hazardous waste management units
used by Vernitron Piezoe]ectric for the storage of hazardous wastes for greater than
ninety (90) days. o : , o

3. The inside storage area to under go closure shall be defined as the shaded warehouse
area of the facility's revised facility map; the outside storage area to under go
closure shall be defined as the shaded area of the revised facility map designated
"drum storage area" (revised facility map dated March 17, 1987).

| certify thié 1o be a true ahd accurafe copy of the | . e L
official dzcument as filed in the records of the Ohm E G Eﬁmmmﬁﬂﬁl ?[mmﬂﬁ ;ﬁgﬁﬂl‘,‘}

, Env:ronmenfml Protection Agency. - ' E,HEBH] mﬁmﬂﬂ's mUﬂ}M R
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Mr.

£as Stevens

Page Two

\May 7, 1987

Vernitron Piezoelectric shail ciean the paved surface of the outside starage area
using the same method as that specified in the revised closure plan for the inside
storage area. Liguid and solid residues collected from the cleaning of the inside
and outside storage areas, if determined to be hazardous waste through analysis,
shall be managed in accordance with state and federal hazardous waste requlations.

The paved surface of the outside storage area shall also be tested to confirm that
cleaning activities have been adequate using the same methed as that found in the
revised closure plan for the inside storage area concrets. The inside and outside
storage area surfaces shall be tested separately.

Vernitron Piezcoelectric shall analyze storage area rinseate water samples for
organic compounds using Methods 8010 and 8020 of USEPA Publication SW-846 (Test
Methods for Evaluating Solid Waste, Physicai/Chemical Methods) and for the eight (8)
£P metals using the EP Toxicity Test Procedure {also found in USEPA Publication
SW-846). Rinseate analysis results shall be reperted te the appropriate Ohio EPA
NECO DSHWM personnel within ten (10) working days of their receipt by Vernitron
Piezoelectric. No more than 1 mg/1 of any RCRA-regulated sclvent shall be detected
in the water samples in order for the storage areas toc be considered "clean.”
Additionally, metals values shall be Tess than their respective maximum
concentrations for characteristics of EP Toxicity.

Vernitron Piezoelectric shall collect an additional scil core sample at a lecation
at or near the southwest corner of the property fence, for a total of five (5) soil
sampling locations and four (4) background sampling lecaticns. The sampling device
shall be decantaminated between each use by washing and then rinsing with deionized
water. The five (5) soil samples shall be located as near to the perimeter fence as
possibie to detect any contamination from run-off from the storage area.

samples collected at each of the five (5) soil sampling locations shall also be
analyzed for organic compounds using SW-846 Method 8240. AT11 compounds detectable
by the method shall be analyzed for and reported, if found.

Total metals results from the analysis of the nine (9) soil sampling locations and
organics results from the analysis of the five (5) soil sampling locations shall be
submitted to the appropriate Ohio EPA NEDO DSHWM personnel within ten (10) working
days of their receipt by Vernitron Piezoelectric. Vernitron Piezoelectric shall
select from the attached, a means by which background and c¢losure soil samples shall
be compared to determine if soils in excavated areas are significantly contaminated
with naturally occurring elements from past waste management practices. This
material shall be submitted to the Ohio EPA, NEDO DSHWM within ten (10) working days
of the receipt of this letter. 'If any RCRA-regulated organic compound is detected
in the samples, the soil shall be considered contaminated. In the event that
contamination is found, Vernitron Piezoelectric shall notify the appropriate Ohia
EPA NEDO DSHWM personnel within ten {10) working days of. the receipt of sample
results by Vernitron.Piezoeleciric. Contaminated soi1 shall be removed and managed
as hazardous waste. ' ‘ o '

beoortty thi t b= a true and. axcurate copy of the
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Mr. Cas Stevens
Page Three
May 7, 1987

Please be advised that approval of this clesure plan does not release Vernitron
piezoelectric from any responsibilities as required under the Hazardous and Solid Waste
Amendments of 1984 regarding corrective action for all releases of hazardous waste or
constituents from any solid waste management unit, regardless of the time at which waste
was placed in the unit. :

Due to the fact that the Ohio EPA is not currently authorized to conduct the federal
hazardous waste program in Ohio, your closure plan also must be reviewed and approved by
USEPA. Federal RCRA closure regulations (40 CFR 265.112) require that you submit a
closure plan to George Hamper, Chief, Waste Management Divisian, Technical Programs
Section, Ohio Unit, USEPA, Region V, 5HS-13, 230 South Dearborn Street, Chicago,
I114neis 60604. Approval by both agencies is necessary prior to commencement of
activities required by the approved closure plan.

You are notified that this action of the Director is final and may be appealed to the
Environmental Board of Review pursuant to Section 3745.04 of the Ohio Revised Code. The
appeal must be in writing and set forth the action complained of and the grounds upon
which the appeal is based. It must be filed with the Enviranmental Board of Review
within thirty (30) days after notice of the Director's action. A copy of the appeal
must be served on the Director of the Ohic Environmental Protection Agency and the
Environmental Enforcement Section of the Office of the Attorney General within three (3)
days of filing with the Board. An appeal may be filed with the Environmental Board of
Review at the following address: Environmental Board of Review, 250 East Town Street,
Room 101, Columbus, QOhio 43266-0557.

when closure is ccmpleted, the Ohio Administrative Code Rule 3745-66-15 requires the
owner or operator of a facility to submit to the Director of the Ohio EPA certification
by the owner or aoperator and a registered prafessional engineer that the facility has
been clased in accordance with the approved closure plan. The certification by the
owner or operator should include the statement found in OAC 3745-50-42(D). These
certifications should be submitted to: Ohio Environmental Protection Agency, Divisiaen
of Solid and Hazardous Waste Management, Attn: Thomas Crepeau, Program Planning and
Management Sect} 1049, Columbus, Ohio 43266-1049.

DF/ara

cc: Thomas Crepeau/Central File, Ohio EPA, DSHWM
George Hamper, USEPA, Region V
Rebecca Strom, USEPA, Region V
Debby Berg, Ohio EPA, NEDO

I certify this to be a true and accurate copy of the
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ATTACHMENT

NATURALLY QCCURRING ELEMENTS OR COMPOUNDS

Alternative A - Soils containing naturally cccurring elements in the area of
the hazardous waste management unit shall be considered to be contaminated if
concentrations in the soils exceed the mean of the background samples plus two
standard deviations. _

A1l metals analyses must be for fotal metals.

Alterpative B - Soils containing RCRA-regulated metals shall be considered to
be contaminated if concentrations in the soil exceed the upper 1imit of the
range for Ohio farm scils, as given below:

Range (Total Metal

Metal Caoncentration in ua/q)
Cadmium 0 - 2.8
Chromium 4 - 23

_ Lead 3 - 39

(Source: Logan, T.J. and R.H. Miller, 1983. Background Levels af Heavy
Metais in Ohio Farm Soiis. Research Circular 275, Chio State University, Ohio
Agricultural Research and Development Center, Wooster.)

A11 metals analyses must be for total metals.

Ohio EPA may reject any of the above alternatives based on site-specific
information. Also, the Agency may accept alternate statistical metheds if the
owner/operator can demonstrate that the statistical method proposed is
environmentally acceptable and is-technically superior.

13700
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OhicEPA

State of Ohio Environmental Protection Agency

P.O. Box 1049, 361 E. Broad Street
slumbus, Ohio 43266-1049
,14) 466-8565

Richard F. Celeste
Govemnor

March 6, 1987 Re: Vernitron Piezoelectric Division
US EPA ID No.: O0HD052324290
Ohio Permit No.: 02-18-0649 LF

Closure Plan

Vernitron Piezoelectric Division -
Attn: Cas Stevens
232 Forbes Road

Bedford, Ohio 447146

U (-l EiJr‘_‘ Cirvin
ood L “L{)ﬁf \
Dear Sir: UN

A public notice acknowledging the Ohio EPA's receipt of a closure plan -
for Vernitron Piezoelectric in Bedford, Ohio will appear the week of
March 15, 1987, in the Plain Dealer, Cleveland, Ohio. The Director of
the Ohio EPA will act upon the closure plan request following the close
of the public comment period, April 17, 1987.

Copies of the closure plan will be available for public review at-the
Cleveland Public Library, 325 Superior Avenue, Cleveland, Ohio 44114 and
the Ohio EPA, Northeast District Office, 2110 E. Aurora Road, Twinsburg,
Ohio 44087.

Please contact me at (614) 466-1578, if you have any questions concerning
this matter.

Sincerely,

ames F. Flautt

Data Management Unit

Program Planning and Management Section
Division of Solid & Hazardous Waste Management

JFF/dhs
cc: George Hamper, U.S. EPA, Region V
Rebecca Strom, U.S. EPA, Region V

Dan Fisher, Ohio EPA, DSHWM, TA&ES
Deborah Berg, Ohio EPA, DSHWM, NEDO &

1013R
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AED STay o © UMITED STATES
N . ENVIRONMENTAL PROTECTION AGENCY
3 REGION V
& 230 SCUTH DEARBORN ST
CHICAGO, HLLINOIS 60604
T REPLY TO ATTENTION OF §

3

SHW-TUE

CERTIFIED MATL
RETURN RECEIPT REQUESTED

Mr. C.G. Steévens
Vernitron Corporation
232 Forbes Rd. ‘
Bedford, Ohio 44146

RE: Vernitron Corp
OHD052324290 3.

PBear Mr. Stevens:

The referenced company is a hazardous waste treatment, storage, or disposal
facility subject to the Resource Conservation and Recovery Act (RCRA) as
anended. Federal regulations (40 CFR Part 265 Subpart H) require that such
facilities snall provide to the United States Environmental Protection
Agency (U.S. EPA) proof of financial assurance for closure by July 6, 1982,
and proof of liability coverage by July 15, 1982 (40 CFR 265.143 and 2065.147
respectively).

To date U.S. EPA has not received these proofs; consequently, the faciiity is
in violation of the requirements of 40 CFR Part 265 Subpart H. The Agency
considers these financial responsibility proofs as significant requirements
of the hazardous waste regulations. Fajlure to provide these reguired proofs
witnin 20 days of receint of this notice may subject the facility to enforce-
rent. action. RCRA provides for civil penalties up to 325,000 per violation.
Please forward the financial responsibility proofs to: :

RCRA Activities _
ATTN: Financial reguirements
P.0. Box A3387

Chicago, IT 60690

Mr. Thomas B. Golz, at (312) 886-4023, can provide additional information
concerning this notice.

DO LA

William H. Miner, Chief
Technical, Permtfs, and Compliance Sect]on

cc: Tegimeyer - OEPA




vy'v




SN

ERT S AT e T o DS

— wind

O2-/F-0649 ¢ =
OHDIER222Y5 95

177 Vernitron Piezoelectric Division
232 Forbes Road / Bedford, Ohio 44146 / (218} 232-8600

December 12, 1986

Ms. Deborah Berg %;Sg\égg

District Superviser

Chio EPA .
Northeast District Office DEC 161386

2110 E. Rurora Road . i )
Twinsburg, OH 44087-196% DIV. cf SCLD & hal yAslE MGT.

Dear Ms. Berg:

This letter is.to advise vou that the attached Vernitren Piezoelsctric
Division, Hazardous Waste Management Plan, revised December 10, 1%86,
is being submitted to satisfy the reguirements of changing the hazard-
cus waste permit status of Vernitron Piezoelectric Division to that of
generator (see Closure Plan Hazardous Waste Storage). B2As you requested,
two (2) copies of this plan are also being forwarded today to Mr. Tom
Crepeau, Data and Permit Records, Division of Solid and Hazardous Waste
Management, Chic EPA, F.0. Box 1049, Columbus, Chio.

The disposal of the "ten (10) drums”, covered in your letter of August
21, 1986 is proceeding and is scheduled to be completed in accordance
with the time availability of the disposal agent, Research 0il,1/9/87.

Thank you again for your advice and guidance in aiding us to insure that.
cur division's hazardous waste material contreol program meets the Chio
EPA regulations and guidelines.

Sincerely,

Go T -

Cas Stevens .
Quality Control Manager

CS:dw

Enclosure: Vernitron Piezoelectric Division Hazardous Waste Management
Plan, revised 12/10/86
. ! ﬁw
Copies: (1) OChio EPA Northeast District Office
{2) Mr. Tom Crepeau, Data and Permit Records, Division of
Solid and Hazardous Waste Management, Chio EPA,
P. O. Box 1049, Ceclumbus, Ohio 43266-0149
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YERNITRON PIEZOELECTRIC DIVISION -
HAZARDOUS WASTE MANAGEMENT FLAN
REVISED 12/10/86

i A .

This document updstes the Vernitron Fiezoelectric Division
hazardous waste management plan in sccordance with current EPA
and RCRA requlstions. Included in this planis a proceedure for &
partial closing of the Hazardous Waste Storsge sress which will
change the permit status of the Yernitron Piezoelectric Division
to that of generator. This plan will be reviewad annually for
incorporation of division operating changes and EPA and RCRA
regulation changes.

&1 inguiries regarding the information in this document should
be directed to Cas Stevens, Yernitron Piezoeletric Division, 232
Forbes Road, Ohio 44146, (216)222-8600.




1 Vernitron Piezoelectric Division
232 Forbes Road / Bediord, Chio 44146 / {218} 232-8600

Decembexr 12, 1986

Ms. Deborah Berg
District Supervisor

Chio EPA

Northeast District Office
2110 E. Aurora Reoad
Twinsburg, OH 44087-1969

Dear Ms. Berg:

This letter is to advise you that the attached Vernitron Plezocelectric
Division, Hazardous Waste Management Plan, revised December 10, 1986,

is being submitted to satisfy the requirements of changing the hazard-
ous waste permit status of Vernitron Piezoelectric Division to that of
generator (see Closure Plan. Hazardous Waste Storage). &As you reguested,
two (2) copies of this plan are also being forwarded today to Mr. Tom
Crepeau, Data and Permit Records, Division of So0lid and Hazardous Waste
Management, Chio EPA, P.0. Box 1049, Columbus, Chio.

The disposal of the "ten (1¢) drums", covered in vour letter of August
21, 1986 is proceeding and iz scheduled to be completed in accordance
ith the time availability of the disposal agent, Research 0il,1/9/87.

Thank you again for your advice and guidance in aiding us to insure that
our division's hazardous waste material control program meets the Ohio
EPA regulatlons and guidelines.

Sincerely,

Cas Stevens -

‘Quality Control Manager

C8:dw

Enclosure: . Vernitron Dlezoelectrlc Divigion Hazardoue Waste Management

Plan revlsed 12/10/86

Copies: (1} thlo EPA Northeast District Office
’ {2} Mr. Tom Crepeau, Data and Permit Records, Division of
. .Solid and Hazardous Waste Management, Chio EPA,
P. O Box 1049, Columbus, Chio 43266~ 0149 :




Waste Aflalysis

Plan
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The primary activity st Vernitron Piezoelectric Division is the menufecture of Lead Zirconate
Titanate (PZT) ceremics. . PZT ceramics are & hard dense solid solution mede from the
processing of lead oxides, zirconium oxides, titenium oxides end minor edditions of other
inorganic axides.

The rew aiides are tested prior to use primerily by spectrogrephic enalysis utilizing @ local
commercial leboratory. The spectrographic anslyses end perfodic quentitstive analyses provide
us with en eccurats determinstion of oxides purity snd identificstion end level of impurities in
these oxides.

The quality of the PZT ceramics is dictated by precise control of the _c_ompcrunﬁmg of the oxides
reguiring weighing eccusrcies of .02 percent. All leborstory anslyses and process compounding
activities are documented for trecesbilily of the compounding eccurecy end impurity levels in

the PIT cer&mics.

The axide testing end formulation records alsogive usa eurren& measure of the materials in the
solids wesle stream. In addition to these records we have supplemented our waste stresm
anahyses by having the solids weste enalysed per EPA 40 CFR Part FRL FGM 5, Hazerdous
Waste Guldehn%anﬁ Regu%atwﬂs Federai Register Volume 43, No.. 243, December 18, 1978,

These matym were garformed by CWC. nﬁmtrt% Enmrpor&tai Cleveaamﬁ Ohio on material
teken from the wa&te Str%m at the four mam pﬂmts the weste ceram sc is @n;eratai The r&;ui%s
of all of the oxide labﬂramry aﬂalyses ami wasis stream mm were then i‘eweww with
respect to the ma&erial data shests and EPﬁ reguiai ans on toxicity af hazardous materfal to
determme the controls anﬁ perm:t reqmremems ts be mei tn mmpiy thh the EPA end RCRA

reguletions for treatment, storege and ms;m:tm uf hmcbus mater ials.

e o
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The introduction of new materials into our maauf&cturing prozess is done under the direction of

: -:ihe ‘Engineering fMeneger.. -All-ghenges {o oup- maﬁu{aghsrmg prOcess. require the review. and
Eagprmfal of the Quality Contral Menager: wha is respcnsmle for the testing and anaiys:s of .all

matemais used in gur division. The Purchasmg Agent must cblain current meter zal data sheets

on ell materisl samples and meterials ordered for our processes.

The Emergency Director, with the aid of the Medical Bepart&rent, is responsible for evaluating
the safety and health impect of all meterials end the weste streams containing these materials on
our employess end the environment.

ﬁe*w' -mé* i'is whicﬁ impw on . our -wasie stream control will be analysed fn the menner
described ehove far raw mater tai oxides m& waste strmm analysa‘s in md&ﬁm wtth current
EPA md RCRA regulatmns ' ' '

The ss:eh'_d haaardaus_ mate_r ia]s_wifec_teﬁ _et Vszzjniimn_ Piezeeia;tric are Gf two main t‘yp%:

Fsrw PZT Ceramxc A hard dense matemal l&’ﬂiif!&d as L ead- Zurmnate-—manate (PZT)
' § Thxs matema! is snid to manufacturers a?’ spamal metal ai!oys reqmrmg }ew Sﬁme of .
'thﬂ fzrw ceramic is coataj wzth 8 fzm s;%ver wmpmnd and is sani tﬁ a prmmus metat
' _saiva;;a prewssar fur r&:taim of iha sﬂvsr m the campnund
2. ?cw&er ar'ﬁ Cake PZT Geramzc A wmpmt of wa amde zwwnmm cxim emi hienmm
- oxm plus partially rwted 1%d-zzrmnata—tstana13 (PZT ) maftanal Also the .
e grmdmg end cu‘it‘ing kerf 01’ PZT cez'amtc baﬁ:es These materta'is Bre als@ sa]ahle o
- spema!ty meiai aliw manufacturers raqmrmg 'Ieaj in their pr@mﬁs P@wever
o receni re-waimtsons sf these maiertais haa s"‘mvn that we can recye!a ihese matemms P
B _' in eus" curreret and fu‘ture manufacturmg pmcess ( 5% mamamnrmm ;'.e.':_: 24
5 1984 attached}




The liguid hazardous westes stored on sile, at Verpilron Piezoelectric, are gensraled at
Vernitron Piezoelectric. Thess wastes are primerily perchiorethyiens, white mineral oil and
toluene.  These liquids are sent back to the suppliers for enalysis and reclaim. The primary
contaminant in the perchlorethyienz is the while mineral oil. The mein contaminant in the
white mineral oil is carbonwhich results from the use of heated mineral oil as 6 processing
bath in the trestment of fired lead-zirconate-titenate (PZT) ceramics.  The main contaminant
in the waste toluene is silver which is filtered for reclaim.

A secondery conteminant of the perchlorethylens is silver which is filtered out of the
perchiorethylens. The silver 1s seni {0 e precious metal slevege processor for reclaim. The
filtered perchiorethylens is then sent beck to the supplier for enslysis end reciaim. The liguid
supplier is permitted for the storege and trestment of the perchlorethylene in M@aﬂce with
current EPA regulations. All materials returned to the supplier are manifested in accordance
with current EPA and RCRA regulstions,
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ENTER-C¥FICE
. Roch parg  October 1, 1984
C. Stevens cory 10 G. Stephen
_ E. Abbott
Waste PZT Meeting Septmeber 29, 1984 W. Dorn
W. Hocevar
K. Kupcak
K. Boron

On September 29, 1984 a meeting was held to review EPA permit reguirements

to store and dispose of hazardous solid materials. This memo is to summarize
action to be taken to reduce the amount of PZT that is considered a hazardous
waste that must have an EPA permit for storage and disposition. In keeping
with the letter and intent of the RCRA regulations we have determined that
we can recycle Icad Circonate Titanate (PZT) compounds collected from our .
wet scrubber and Spencer systems.

The PZT compeounds collected from the wet scrubbers will be dewatered and
mixed with either Fhoplex or PVAE binders. The PZT compounds mixed with Rho-
Plex pinder will be formed into thinsheet to provide atmosphere in the.
pericdic kilns and atmosphere carriers in the belt kilns. The PIZIT compeunds
mixed with PVA blnder w1 i be formed into setter plates for use in the
pericdic kllns.' : : o ' .

The PZT compounds collected frem the Spencer (dry) collector will be mixed
with binders as above for use as atmosphere, atmosphere carriers and setters.

This recycling of PZT compounds collected in the wet scrubbers and Spencer
will allow us to reduce the use of good inventory PZT ceramic powder for
these inprocess reguirements. We should see a cost reduction in the powder
preparatlon cost center as a result cf thlS recyclxng ogeratloq.

In order to put thls recycllng operation into effect we will immsdlately
start saving the P2T compounds collected in the wet ‘scrubbers and Spencer
in drums. We will then determine the collected weights daily, -and inventory
the material until we accumulate a batch large enough to process through
binder addition and spray drying, approximately 1000 1lbs. The spray dryed
material will then be given a unique lot des;gnation for lnventory purposes
end forming purposes._

A daily log sheet of collecteé PZT ccmpcundg will be posted by the powder
preparatlon .area superv1sor, . _

Date . Dry Collected PIT Wi, in Lbs. | Powder prep area
T ~ 7] Production activity

Scrubber @1 Scrubber @2{5 D. ) Spencer

We will use data from the lcg sheet to determine our collection and processlng
schedule of the recycled PZT compounds.

N

Cas Stevens
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CLVVE pNDUS TIRIES, INCORPORATED i
ENVIHOI\}MENTI&L ENGINEERING - AR, WATER AND WASTE I
3RO GRAND AVENUE @ CLEVELAND, QMHIO 44104 @ Ji16.721-4747 :

. ‘ ' - - L ' 07
g COPIES:  wr. CASSTEVENS - - LAB. NO. AL
. I " ) . S Piease refer 10 Above Lab. No.
S S R L . : Whan Co:remondmg )
NAME VERNI TRON 'PIEZDELECTRIC DIVISION SAMPLE DATE REC o. 2_,,14___?9
ADDRESS 232 FDRBE":S ROAD, BEDFORD, CHIO #44146 '
REPOQRT CQV_ER!NG e : TGXIC WASTES
3 SAMFLES FOR TEST_I_NG FOR LEAD FPER EPA 40 CFR PART 250 FRL 1014.5 HAZARDOUS

WASTE GUIDELINES AND REGULATIONS, FEDERAL REGISTER, VOLUME 43, ND. 243,

DECEMBER 18, 1978.

L 107as-3 LATHE SCRAP : : !

1076452 'BISQUE FIRE SCRAP 8.6
10745-3  ° HIGH FIRE/MACHINE SCRAP 2.9
107454 7 ROTOCLONE SLUDGE 70

THE MAXIMUM ALLOWABLE LEAD IN EXTRACT IS 0.5 MG/L.

.M I KE SCHACK
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Inspection Plan



VERNITRON PIDZO0BLLCT i
RIFTTON LOOCAT T EQUIPHERT AC [(NEPECTED By IR INSFECTED BY
- T CONDITS REGD CUNDIITION NCT LN REGT
!
I. Drums of P2T Weekly Storags Fibre drumg Closed,
CERAMIC hrea CAY descriptic :
No holes, ;
leakage. :
accurate,
hazardous
accumilation stgre
date. .
2. Drumhs of PZT Weaic 1y Storage Fibre drums N Closed, tagged Wity . . |
geramic with Area "B" descriptions, :
silver No signs of ih& %
Za. Crums of silver Weekly Storage Jrums-lined Inventory accurafe, :
in perchlorethviens drea "B Labeled hazardous ”agtg:
2b. Drums of silver in Weekly Storage Drums—-lined " and accumulaticn sta;
toluol Area "B" date.
3. Collection sumps Weekly Powder prep Sumps w/grates L Not overfilied, flovr ayns .
da. Sumps for waste Evary 89 Mach. areas at grates clean, :
davs Powder prep identified contain
: ’ freeboard of two fa :
X 4. VYazuum sump pump Weekly Powder prep YVacuum tank Empty, clean, no ; .
leaks,
5. Perchlorethviene Weaekly Wareshouse Drumg Closed, tagged. No sign
used ‘ of leaks. Inventory ac
%a. Perchlorethylene Weelkly Cutside Drums urate. Labeled Hazard'
wsed Waste with accumulation
start date. i
i 6. Freon used storage Weekly Warehouse Urums As above
5a. Freon used storag Weekly Cutside Drums As above : e
7. Toluene used stor- Week ly Warehouse Drums ' Closed., tagged. No signied ;
age leaks. Inventory accur i
7a. Toluerne used stor- Weekly Qutside Drums Labteled Hazardous Waﬁt { i
age accumulation start dat : 5
i
8. Mineral oil used Heekly Warehouse Drums Clesed, tagged with . é
' description, weight. .
Ea. Scrap oil ussd Waekly Outside Drums No signs of leaks.
Inventory accurate.
. Labeled Hazardous
Waste with dccumulated ! .
start date. !

. 9. Absorhent inert Weekly Warshoussa Inert material Unused, drvy in open 5
material-spill marked containers. - !
control. . ;

13. Steel & fibre Weekly Warehouse Drums Clean, empty, good
drums, lids & condition, no evidanc
lock rings of leaks. -
11, Pire eztinguisher “onthly Per Map Fire Exting. Charged, use seal
inspecticn & emer- intact batteries & chg. = ;
gency lighting system operative - -
12. Zprinkler system 180 davs West & East Honeywell signal Honeywell Protection 5
Stand pipe Water mechanical Service Inspection i
alarm R S
L3, Alarm zyooen 185 davs Foling area Audible alarm Operative, battery &
| heceptionist Battery backup charge system E
: heotmhile wadioe Honthly Staff offices 3 Channel CR Batteries charged,
i : aperative




Management of Regulated Wastes

All hazardous wastes will be stored in containers suitable for
protection against leakage and appropriate of transportation to
recyclers, salvagers and customers incorporating these materials
into their manufzcturing processes. Manifesting of all hazardous
materials will be performed as required by current EPA and RCRA
regulations.

Hazardous waste will be recycled, salvaged or sold within the
90 day hold period based on date produced.

All containers used to temporarily accumulate hazardous wastes
are to be labeled with hazardous wastes labels identifying the
hazardous material and date of start of accumulaticn.

Regular inspecticns shall be performed of containers containing
hazardous wastes, cemergency equipment, fire and spill control
eguipment and communication equipment in accordance with the
Vernitron Pilezoelectric Waste Inspection Schedule.




The Emergency Director is responsible for the meintenance of an ective Safety Commiltee
comprised of the plant nurse, representing mensgement, end two o three hourly union
'e;gnpim. Thié} committee meets monthly (o review discovered and potental sefety violations. A

_report on all activities of this committee is made fo the General Manager and the Emergency
) Director. o " o | S

E a@m@nts mwﬁwng mrsunal m}uw, _eﬁmpmem damm, chem:cals h&zarmus matemsls
wasia@ ae regm‘iad by the sﬁmas&r F%MS!D]E& for the empkoyem anrj areas

mvaiva& me moms ere investigated by the Supervisor, Megical Department end Emergancy
;"Darecmr 0] &t@rmmﬂ ihﬁ c&use of tm sﬂ:mnt ta &termme actmn taken to hamﬁe ihe actident
__anﬁ to %termm@ ihe cm“mctwe a{:imn ie txe mmmmm 2@ pr‘event ra:urreme of the aoman%

| %_materiais w &s reqmreﬁ t@ pmiect mbushma mﬁim sf the buzl&mg s&ructure The

- sprinkler system is cansmw by ﬁei@ime to Hons

o !mml Fwe ﬂ@ﬁrtmem of iﬁw S@rmmer s»fstem &ctwamm An ajd!&tm there are two mechemcai

o - - ;'weter -flow mt@ciisn ai&rms t &nmum:e me sg;r nk}er wstem &stwatim The epr‘ ﬁkter s*ysiem
e §armsere znsgmiggby Hone ST

well Pmtactmn Service wmch nﬂilfi% the

?mte—miim Serv;ce quarteriy

- Ffre exiingu%shsrﬁ chemfcai and cartmn moxsae e aisirmuteﬂ

ik 'thmughwi a&zr E:nmdmg These exi.m@uxshem are msg}ected manthly By the Wam%enanm
' -'-'_'Department anﬁ yaer!y by an euis:& fsre ex‘tmguasher ﬁerwoe cempany A map of ihe fire
_: extinguisher -Jocations s msmi;m in ._thg Maintenance -Depertment. - The Maintenance
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Depariment is alse respansible for recharging extinguisher